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PAYS FOR FUEL” 


The amount of work that can be done between sun-up 
and sun-down with this Case Model “CC” All-Purpose 
Tractor is almost unbelievable. Many farmers frankly 
admit that they wouldn't have gotten their crops in last 
spring if it hadn't been for this fast-moving, big capact- 
tv, adjustable tread tractor. 


But that isn’t all. Lower costs were expericnced, too. 
Reports are unanimous in referring to the tractor as 
“the cheapest power we ever had.” An interesting con- 
parison was drawn by one farmer who figured it out 
that “the income from one good milk cow will pay for 
the tractor’s fuel cost on a 160-acre farm.” 


J. I. CASI: CO., Racine, Wis. 
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PROTECTING REPUTATION 


There's nothing which so thoroughly “'sells” as satisfac- 
tory performance. And there's nothing which contributes 


more fo satisfactory per‘ormance than proper bearings. 


Not just a bearing to fit a hole, but the right bearing 
The Hyatt Solid Roller Racial in the right place. That's the secret of how and why 
ian cae Hyatt Roller Bearings serve so well. The painstaking 
ing how the rollers are retained 


oa walt Wis Gem: eaten oe result of over 40 years’ development of correct bear- 


ing design, quality manufacture and sound application. 


In short, Hyatt Roller Bearings are designed, built 
and applied to give longer equipment life, depend- 
able operation, and freedom from wear and care—to 
protect the reputation of the machines or equipment 
you build, buy or sell. Hyatt Roller Bearing Company, 
Newark... Detroit... Chicago... Pittsburgh... Oakland. 
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The Opportunities of the Agricultural 
Engineer for Aiding Recovery’ 


By R. W. Trullinger’ 


HE OPPORTUNITIES open to the agricultural engi- 

neer for aiding recovery are many and varied. Some 

of these already taken advantage of by agricultural 
engineers include soil erosion control, farm building sur- 
veys, road construction, farm electrification surveys, and 
drainage for mosquito control. 


Since the engineering details of the participation of 
agricultural engineers in the general recovery program have 
already been treated at length, this discussion will attempt 
to relate the general aspects of agricultural engineering a 
little more closely to the new order of things in agriculture 
as it bears on recovery. 


As a basis for a discussion of this character it must be 
recognized that agricultural products, the primary sources 
of food and clothing essential to the life and — of 
all, come from the land, either directly or indirectly. Thus 
the agricultural engineer, in the strictest sense, serves an 
industry whose main factory equipment is land. Another 
important consideration is that less than 25 per cent of the 
total population are producers of agricultural commodities 
and that the remaining 75 per cent or more are consumers 
but not producers of agricultural products. Thus the na- 
tional program of agricultural development and betterment 
is not limited to the farmer alone but benefits the total 
population. 

The total population naturally desires the highest quality 
and largest quantity of agricultural commodities for the 
lowest price. At the same time, the farmer who produces 
as well as consumes those commodities demands and right- 
fully deserves a living and fair profit from his efforts. The 
manufacturers of mechanical or electrical equipment, insec- 
ticides and fungicides, fertilizers, structural materials and 
equipment and supplies, which the farmer uses in the efhi- 
cient production of high-grade products merit a living and 
a fair profit. Likewise the processors of many agricultural 
products, the transporters, | mesmo and marketers, also 
are essential to the program of production, distribution, 
and consumption of the things which the total population 
needs in order to live. Thus the field in which the agricul- 
tural engineer may seek opportunities to serve in the inter- 
ests of recovery concerns the whole population and many 
of its industrial enterprises and is much broader than is 
indicated by its more «el engineering implications. 

A proper balance of the factors involved in the pro- 
duction, distribution, and: consumption of farm commodi- 
ties, which is profitable to all concerned, should contribute 
in considerable measure toward bringing about the social 
and financial normalcy aimed at by the many recovery 
activities which bear on agriculture. The engineer under- 
stands balance, as it is an indispensable feature of his train- 
ing and activities. If the program of agricultural produc- 
tion, distribution, and consumption requires balance, the 
agricultural engineer should be among the first to recog- 


—. 


Paper presented at a meeting of the North Atlantic Section of 


the American Society of Agricultural Engineers, at Amherst, Mass., 
October 1934. 


2 . . . . sos . . . 
Associate in experiment station administration (senior agricul- 


tural engineer), Office of Experiment Stations, U. S. Department 
of Agriculture. Mem. A.S.A.E. 
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nize that fact and direct his activities accordingly. This 
basic thought, if fully considered, unfolds an immense field 
which goes far beyond ordinary technical efficiency and 
skill and in which agricultural engineers may participate 
and thereby aid in recovery. © 

Secretary of Agriculture Wallace in his paper, entitled 
“Research and Adjustment March Together,” appearing 
in the June 1934 number of “Science,” states “There is a 
definite limit to the volume of farm goods which can be 
disposed of under existing domestic and export consump- 
tion demands, at a price returning a fair income to the 
farmer. When this Fimit is reached, the only sound eco- 
nomic way in which the farmer can increase his actual 
income is by utilizing the efficient technic of production 
which lowers his unit cost and leaves him a greater share 
of the market price which he gets for his goods.” 

The Secretary points out further that action taken under 
the Agricultural Kijediaant Administration enables farm- 
ers to plan their production and seeks to transform blind 
competition into broad-minded cooperation. Meanwhile 
agricultural and industrial scientists continue their efforts to 
solve the various problems of farm production. The Secre- 
tary implies that these two kinds of activity must march 
together. “Agriculture needs not less science in its produc- 
tion but more science in its economic life. It is possible to 
have a full science, embracing the distribution as well as 
the production of wealth.” 

This line of thought suggests that the agricultural engi- 
neer must broaden his outlook. He must realize more fully 
the character of his responsibilities, not only in the produc- 
tion phases of agriculture but in the distribution and mar- 
keting phases, involving economic considerations which 
may have a profound bearing and influence on the engi- 
neering features of production. He must adopt a more far- 
sighted policy in planning and coordinating his activities. 
and secure a more thorough understanding of their ultimate 
~_— influence in the agricultural picture of owen 

istribution, and consumption if he is to take full advantage 
of the opportunities offered him to aid in recovery. 

The leaders of the recovery movement generally agree 
that rational use of land resources is an essential feature 
of the normalcy and economic balance desired in the agri- 
cultural industry. The land-use studies conducted by the 
U. S. Department of Agriculture and the state agricultural 
experiment stations are revealing the best adaptations for 
the various types and classes of lands in the United States. 
When the judgment of experts shows that certain lands are 
specifically — to the production of one or more farm 
commodities, the agricultural engineer (if he adopts the 
proper policy) can recommend or install improvements in 
cultural practice, drainage, irrigation, erosion control, and 
the like, which will make the best use of the land. 

His efficiency in this connection may determine whether 
the lands in question are first-class, marginal, or submargi- 
nal for the production of the commodity concerned. The 
Secretary of Agriculture states that, if farmers were to 
abandon science or even were to use it with decreased effi- 
ciency, ‘they would have to continue plowing, sowing, and 
reaping. But they would use poor machinery, poor technic, 
and poor seed. They would allow pests and diseases to 


Fs ie hyo > mer An ‘S Sc Stats TH AS te ee Ceo a? Sess eae - | ig teas [es Pa ee ea - ~~ Opes aie . Ue a a 4 
Pathe ee wa. ae Eee ioe tee ee Sem ME eae ae, i seis pai ts, aa \ a f 
wee 2s )s:' UM elt RS Poh Bae oe RT east | <a cee SE pe Ro aa ee oy. Sage ee q ea, J bs 

“i 4 Ry = a Base ioe bo PATA x ‘ s ae + 4 war Ghee Ss st ¥ . Rie ar +9 ® * 
rb eS = 5 i Las ete | CER RES RN be ate Sigs aa. oa ee ; Pt 2 ae IG FR Ps ah Ca ea aed oe 
vex an fir ea a . oS Se he Ms a Vata ae: iat i” Ee One Inere de AA eS fd oo. id PT 6s it Sag eS ; hy wort 
os : op Be ene ga. nike ee. ae pe ey? ye ee <a der Re Raters phe oN Bie 
caine, i a2): 3-7 Re cheb =) pat ee Se os = ye aed tes lied ogee SAP ee ee tN aes 
—— sal, _ OSG Tee Ae ae pe Ones Te ae Rad eee etieerer ieee rs eee e See a eal REG Ter, 
st a ee ee: eee me Ne cy a OS ce oy: CRE «5 5 oo a ie ane eee Sa 2 eamieeae Mien Bo NF Bs i as 
ee 5 es do ee NS BY. ic ign ie eee ore eee”) Sa een: , aie te z Teas ‘2 ae scat A Por REET ; % 
Py ae ie Se ae ati a Si a ete or a9 «ee Si ne eee ea ener et eas + ries ee: 
eae a este ‘aes aes See eee co 5 Santee aso fo ae ‘Si can 7 ‘ é be Es 
4 
’ 
‘ ‘ 
7 
ee 
7 
; 
; 
j 
i 
; 
. Po 
| 
4 
| 7 
| ee 
. , 
ee 
7 
7 
Hq 
) 
q 
aie 
co 2 
hs ae 
2 
| 
1 
| 
. 
| . 
| | Bo 
: = 
4 
eis ieee rine, ore 7: ae ape: ee Pi Beso ona vs oe agree eee : ent: 3 - r f . 
SE oe ee ees” aes ‘ ap Rr (oh 5 ih i ERA aap ome DCs ieier oie te oe £ a i - + 
Re Sa ane ae ate eS ele eM LNs es pe Maeee TG. Bag ie pated gat a. tes Ya 5 
g en i NN cree ee Sad) td * | SEE eM rc en ue SY See I Se + ee coe ager : : 
Mo eee eee beep eae Sa 0S cae “Peres eo” PARAMORE cigar Bra OS oO a ie ge : 
bt: eee Se ae Rega SEE ETON 2) tN OUT SAL Th SOMME go GE oo cee: Seat tae ge CL oa Bas . 
TR oe lial eee Be eS ee eee ace yh = ae ee Pe es tat ae | eS a 5 ee ie: ; : 
tn — 2 oe see Ree 2 ance eee YS eae Pepe ammty apy = Samet ea Tek a 
' oes Ph Ue Ss cx ener mas > ieee enim sr | eA tee ae a: 
a gt are Spee Rea! s\n eee CO Saas Sel So “eae ae et ea eater yes: sgh te ss : 
b a ee a Sie Ah ee eae Foden Bea Serna) or: \ Sa Meee oa Dek a a ie Pri dete he alee ‘ i% i 
, Se an << bee Deer ere ep ae a a ae ea OT Py ein NEIMAN) ee Re RT Sa 


380 


ravage their crops and would harvest inefficiently what re- 
mained. By so ein , they would certainly reduce the out- 

ut. But they would do so at a cost ruinous to themselves. 

hey would increase their unit costs of production out of 
all proportion to any conceivable gain in prices.” Such a 
state of affairs in modern times would certainly throw 
almost any land, no matter how fertile, into the marginal 
or submarginal class. 

On the other hand, efficiency in production in the old 
sense of the word is not enough. The agricultural engi- 
neer should not limit his responsibility merely to the de- 
velopment of smoothly and efficiently operating power ma- 
chinery for crop production. The development of well- 
ventilated and structurally durable barns is not all he should 
be concerned with in connection with livestock and dairy 
farming problems. Well-terraced fields, or hydraulically 
efficient drainage or irrigation systems, do not entirely meet 
his responsibilities in connection with soil-fertility prob- 
lems. Such accomplishments may be'creditable monuments to 
his engineering skill but may strike wide of the goal of eco- 
nomical and profitable agricultural production if not planned 
and executed with the demand for and ultimate disposal of 
the commodity produced fully in mind. Instead, his respon- 
sibility is to develop mechanical methods and equipment 
which will utilize the land in the most efficient, economical, 
and profitable production of the commodities to which it is 
adapted. Such development should be consistent with the 
level of fertility and potential productive capacity of the 
land and be held within the limits prescribed by an eco- 
nomic balance of production with consumption. The eco- 
nomic and engineering study of corn production methods 
by the Iowa Agricultural Experiment Station and the usDA 
Bureau of Agricultural Engineering, the work of the Crop 
Utilization Institute of the Wisconsin station, and the 
studies by the Pennsylvania station on potato production 
with power machinery are striking examples of how agri- 
cultural engineers already are cooperating with commodity 
specialists and economists in forwarding the land-use de- 
velopment program. 

The national soil erosion control program is an impor- 
tant feature of the land-use development movement in 
which both the engineer and the agronomist are essential. 


“\ . . EFFICIENCY IN PRODUCTION 
IN THE OLD SENSE OF THE WORD 
IS NOT ENOUGH. THE AGRICUL- 
TURAL ENGINEER SHOULD NOT 
LIMIT HIS RESPONSIBILITY MERE- 
LY TO THE DEVELOPMENT OF 
SMOOTHLY AND EFFICIENTLY OP- 
ERATING POWER MACHINERY FOR 
CROP PRODUCTION ... . INSTEAD, 
HIS RESPONSIBILITY IS TO DEVELOP 
MECHANICAL METHODS AND 
EQUIPMENT WHICH WILL UTILIZE 
THE LAND IN THE MOST EFFI- 
CIENT, ECONOMICAL, AND PROFIT- 
ABLE PRODUCTION OF THE COM- 
MODITIES WHICH IT IS ADAPTED.” 
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It arene that the engineer can become most useful in this 
work by directing his efforts toward bringing the land to 
the highest productiveness consistent with the cost of the 
improvements and the consumer demand for the crop to be 
produced. In other words, the objective of soil erosion 
control work by engineers should be clearly agricultural and 
should be tempered by the technical aspects of production 
as well as by the economic aspects of distribution and 
consumption. 


Drainage and irrigation problems also demand that 
interested agricultural engineers clarify their outlook and 
the place of their activities in the scheme of modern agri- 
culture. For example, the view that land drainage is merely 
flood control by engineering methods, and that irrigation 
is the opposite, does not express very clearly the responsi- 
bility of the drainage or irrigation engineer in the land-use 
program or describe adequately the opportunity offered for 
service. It seems more constructive and timely to regard 
land drainage and land irrigation as essential technical fea- 
tures of soil moisture regulation to meet the requirements 
of specific crops for both water and plant food under 
known regional and climatic conditions. 

The drainage investigations at one of the large agricul. 
tural experiment stations are an important feature of the 
land-use development program in progress in the state 
which has large areas of marginal upland soils and vast 
lowland resources. The station regards the fundamental 
results obtained from studies of spacing and depth of tile 
drains as merely basic mechanical principles of soil-moisture 
regulation which must be related definitely to soil-manage- 
ment practices in crop production. A deficiency of available 
phosphorus existing in the soils of the region is reflected 
in both animal feeds and vegetables for human consump- 
tion and is manifested in sterility in both animals and 
humans and in predisposition to contagious abortion in ani- 
mals. It accompanies low-protein availability which in turn 
is at least indirectly affected by the conditions of moisture 
regulation in the soils. This is an example of the oppor- 
tunities offered agricultural engineers interested in drainage 
and irrigation to coordinate their activities with those of 
specialists in soils, field crops, (Continued on page 393) 
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FIG. 1 (LEFT) A VIEW OF THE PARSHALL MEASURING FLUME. 


FIG. 2 (RIGHT) THIS SHOWS THE SILT SAMPLER IN OPERATION 


Results of Engineering Experiments at 
the Soil Erosion Stations’ 


XPERIMENTS designed to improve the practice of 
terracing constitutes the major part of the engineer- 
ing investigations being conducted on the ten soil 
erosion control experimental farms of the U. S. Department 
of Agriculture. These experiments are intended primarily 
to obtain information on the proper spacing, grade, height, 
cross section, and limiting lengths of terraces for any parti- 
cular soil or land slope. Studies are also being conducted on 
the methods of constructing and maintaining terraces; the 
improvement of machinery for building terraces and farra- 
ing terraced land; the proper size, location, and control of 
terrace outlet ditches, and improved methods of farming 
terraced land. 

In most of the experiments, the measurements of soil 
and water losses from terraced and unterraced land under 
various cropping conditions afford the principal means of 
ascertaining the relative effectiveness of terraces of different 
design in controlling erosion. A special effort has been 
made to keep all but one factor constant in each experiment 
so as to eliminate any questionable influence of a second 
variable factor upon the experimental results. For instance, 
in a terrace spacing experiment the different terraces in the 
experiment may have vertical spacings of 3, 5, and 7 ft but 
the grade, the height and the length of the terraces, and the 
tillage methods and cropping practices are kept the same. 
Also an effort is made to locate each experiment so there 
isa minimum of variation in the type of the soil and the 
slope and erosive condition of the land. These variations 
which are difficult to eliminate or control, for many reasons, 
are in many cases known to have an adverse effect upon 
the value of the results of the experiments and often require 
considerable time before they are detected and completely 
corrected. For instance, if a gully crosses one terrace in an 
experiment and not another, the depression left in the 


'Paper presented before the Land Reclamation Division at the 
28th annual meeting of the American Society of Agricultural Engi- 
neers, at Detroit, Michigan, June 1934. 

*Senior drainage engineer, Bureau of Agricultural Engineering, 
U.S. Department of Agriculture. Mem. A.S.A.E. 
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channel above the terrace would tend to act as a settling 
basin and eroded soil would settle out instead of being 
carried to the measuring device at the end of the terrace. 
Under such circumstances it is conceivable that a terrace 
with a 6-in grade and such a gully might show a smaller 
soil loss at the end of the terrace than a terrace with a 2-in 
grade having no such gully. 


Measurements of the run-off water from the terraced 


and unterraced lands are made with the Parshall measuring 


flume, and a silt sampler was specially designed for making 
measurements of the soil erosion losses. These devices were 
described in a paper, entitled “Soil Erosion Control on the 
Federal Projects,” published in AGRICULTURAL ENGINEER- 
ING in April 1930. Some slight improvements have been 
made in the silt sampler since that paper was published, 
but the principle employed to extract a proportionate 
sample of the run-off water remains essentially the same 
(Fig. 1). 

The Parshall measuring flume is regarded as the best 
direct measuring device that can measure with a satisfactory 
degree of accuracy the entire flow of water from a stream 
or channel with varying velocity without first passing the 
water through a stilling basin. Since it was desired to 
obtain the rate of flow of the water as fast as it was de- 
livered at the end of the terrace, no measuring weir or 
device requiring a stilling basin for its accuracy was re- 
garded as lode satisfactory for these experiments. 


Much more difficulty is encountered in obtaining a satis- 
factory measurement of the soil carried off the field than in 
measuring the run-off. This is due principally to the fact 
that leaves, grasses, stalks, and other material interferes 
seriously with any attempt to take water samples propor- 
tionate to the total flow at any instant. Several devices 
were developed that would collect satisfactory samples of 
clear water or of water containing moderate amounts of 
debris, but failed completely when operating under field 
conditions during storms causing maximum debris condi- 
tions. The sampling slot of one experimental device com- 
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pletely clogged up by fine hairs in what appeared to be 
perfectly clear water. 

The silt sampler finally decided upon for these experi- 
ments described in a previous issue of AGRICULTURAL EN- 
GINEERING collects the heavier silt in the run-off water in 
a box or basin and a sample of ,the run-off water as it 
passes over a weir at the outlet end of the box (Fig. 2). 
The silt trapped in the box can be accurately measured and 
this often represents as much as half of the total silt. The 
possibility of debris interfering with taking the sample of 
the run-off water is reduced to a minimum by taking the 
sample out by means of a slot in the side of the box which 
is protected by a self-cleaning screen. The screen at no 
place extends at right angles to the direction of the flow 
of the water, so that the running water tends to wash off 
any debris which may collect on the screen. Attempts to 
place the sampling slot at right angles to the direction of 
the flow resulted in the clogging of the slot or the protect- 
ing screen. This silt sampler does not depend upon the 
sample of water taken out by the slot for the measurement 
of the total run-off water, which would result in a large 
error if the slot should be partially clogged part of the 
time during a storm. The water is accurately measured by 
means of the Parshall flume. Also it does not depend 
entirely upon the sample taken out by the slot for the de- 
termination of the total silt in the run-off water since a 
large amount of the silt is collected in the silt box amount- 
ing in some cases to half as much as the total silt in the 
run-off water. 


Results obtained on the relative losses of soil by erosion 
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from terraced and unterraced lands demonstrate concly- 
sively the great value of terraces as conservors of the soil, 
The longest record supporting the foregoing statement has 
been obtained at the Guthrie (Oklahoma) station where q 
full three-years record has been obtained. This record 
shows an annual loss for a three-year period of 64.12 tons 
of soil per acre as compared with an average of 2.21 tons 
per acre from a terraced area, the loss from the terraced 
land being only 3.4 per cent of that from the unterraced 
land, The soil and slope were practically the same on both 
areas; they were cropped essentially the same and the aver. 
age rainfall for the three-year period was about normal. 
In Table 1 are given similar results for the other stations 
where reliable data has been collected and the yearly te. 
sults for Guthrie. Also in this table are given the per cent 
of the rainfall that ran off from terraced and unterraced 
land. These results show that in addition to conserving the 
soil, terraces are effective in conserving more of the rain- 
fall than unterraced land. For the stations in the Middle 
West the run-off from unterraced land ranges from about 
3 per cent more for the Bethany station to about 82 per 
cent more for the La Crosse station than from terraced land 
during periods of one to three years. At the Pullman station 
in Washington the run-off is nearly 200 per cent more from 
the unterraced land than from the terraced land. 

In the measurement of soil losses from terraced fields 
it is recognized that there is some movement of the soil 
down the slope, part of which reaches the terrace channel, 
and near the upper end of the terrace there is not sufficient 
volume of run-off water to carry away this soil to the outlet 


TABLE 1 RUN-OFF AND SOIL LOSSES FROM TERRACED AND UNTERRACED LAND AT SEVERAL SOIL EROSION 
EXPERIMENT STATIONS 


Annual soil losses in 
tons per acre 


Annual run-off Average slope 


Terraced in per cent of of land in feet 
in per rainfall per 100 ft 
No. of Ter- cent of ana eeeemec ome Annual 
Experiment race or Period, Unter- —_unter- Unter- Unter- Crops rain- 
station watershed years Terraced raced raced Terraced raced Terraced raced fall, in 
Watershed 13 Young oats* 
Guthrie Terrace 6-C 1931 1.25 43.90 2.8 10.7 227 55 pr Mature cowpeas 27.3 
Fallow 
Watershed 13 Fallow 
Guthrie Terrace 6-E 1932 4.06 88.06 4.6 23.3 30.8 5.5 pw Cotton 36.2 
Winter wheat 
Watershed 13 Winter wheat 
Guthrie Terrace 6-E 1933 1.33 60.39 2.2 21.9 14.1 4.6 3.1 Cotton 30.4 
Later grass in cotton 
Average annual 221 64.12 3.4 18.6 22.5 313 
Watershed** 4 Cotton 
Tyler Terrace 7-C 1933 4.55 4103 114 14.0 16.5 5.8 7.5 followed by fall oats 45.7 
Unter. culti. 
Watershed Barley followed 
LaCrosse Terraces 2-Cto4-C 1933 2.23 31.70 7.0 4.9 8.9 127 134 by clover 26.8 
Watershed 3 Corn followed by 
Bethany Terrace 2-H 1933 3.19 27.09 11.8 18.7 19.2 8.3 6.7 sweet clover 31.7 
Winter wheat 
Watershed 4 About About following peas 
Pullman Terraces 5,7 and17 1932 2.85 2253 126 10.0 24.8 20 20 Winter wheat 24.4 
Winter wheat stubble 
Watershed 4 About About Winter wheat stubble 
Pullman Terraces5,7and17 1933 3.53 = 11.26 31.3 12.4 37.3 20 20 Fallow 28.8 
Winter wheat 
Watershed 4 
Pullman Terraces 5, 7 and 17 26.6 
Average annual 3.19 16.90 22.0 13.2 31.0 


*Crops are given for terraced area. Crops for unterraced area are winter rye, mature cowpeas, and winter wheat for 1931. 


**Gullies and watercourse protected by brush dams. 
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end of the terrace. This movement on uniform slopes free 
from the concentration of water, however, is so slow that no 
appreciable soil movement has been detected from accurate 
measurements of ground surface elevations on lines at right 
angles to the contours of the field over a period of five 
years at Guthrie. A similar movement of soil down the 
slope of unterraced areas exists, which it is logical to as- 
sume is much greater than on terraced areas owing to the 
possibility of the concentration of a greater volume of 
water with its greater power to erode on the longer slopes. 
As in the case of the terraces, however, all of this soil does 
not reach the foot of the slope or a water channel and is 
not carried off the field. In Poth cases this soil, which in 
the case of the terrace has moved a short distance down the 
slope and in the case of the unterraced land, a considerable 
distance down the slope, is not measured as a part of the 
soil loss from the field, and since the soil on the unterraced 
land has moved further down the slope, it would seem that 
the method employed for comparing soil losses from ter- 
= and unterraced land tends to favor the unterraced 
and. 

_ Excellent results have been obtained at both the Guth- 
tie and Bethany stations on the effect of terrace grade upon 
soil losses for several different grades. In Fig. 3 are shown 
> ng the soil losses during one year for terraces with 
different grades when the terraces at both stations were 
cropped to corn. It is seen from the table that the losses 
fora 6-in grade at Bethany is nearly five times as much as 
for a terrace with a level grade and about three times as 
gteat as for a terrace with a 2-in gtade, while at Guthrie 
it is nearly four times and over two times as great, respec- 
tively. In Table 2 are given the soil losses for terraces with 
different grades at all of the stations where satisfactory 
data has been obtained. 

Appreciable scouring in the terrace channels with 6-in 
and 8-in gtades was apparent at both Guthrie and Bethany. 
At Guthrie the yields of cotton and corn were less for the 
level terrace and for the terrace with the 6-in grade. The 
smaller yield in the level terrace channel was attributed 
to partial drowning or excess moisture in the channel, and 
in the channel with 6-in grade to the washing out of some 
of the small plants due to the high velocity of the water. 

tom these results it appears that sufficient grade should be 
given a terrace to provide satisfactory drainage of the terrace 
annel and yet not so much as to cause appreciable erosion. 


383 


THIS PICTURE SHOWS A TRACTOR 
AND BLADE TERRACER BEING USED 
TO TERRACE A COTTON FARM 
NEAR DADEVILLE, ALABAMA. THE 
NICHOLS TERRACE IS THE TYPE 
BEING BUILT IN THIS CASE. THE 
BROAD, SHALLOW DITCH ABOVE 
THE NICHOLS TERRACE PROVIDES 
AMPLE WATER-CARRYING CA- 
PACITY AND IS EASY TO WORK 
THROUGH WITH MACHINERY 


It is seen from the table that level terraces with open 
ends are more effective in conserving both the soil and 
water losses at Guthrie and Bethany, the soil losses from 
a level terrace being about 50 per cent and 25 per cent, 
respectively, for the two stations, of that from a terrace 
with a uniform grade of 4in per 100 ft, and the water 
losses from a level terrace being about 80 per cent and 
about 60 per cent, respectively, of that from the 4-in grade 
terrace. The slight damage that is done to crops in level 
terrace channels is partly offset by the effectiveness of this 
terrace in conserving more of the soil and water particularly 
for open permeable soils. At Tyler, Texas, level terraces 
on gentle slope and sandy soils have given very satisfactory 
service where carefully built and maintained. One of the 
important things to remember about level terraces is that 
they require more care in maintenance and construction 
than a graded terrace. One neglected low place in a level 
terrace will result in the water pouring over, coming from 
both directions along the terrace. A similar low place in a 
graded terrace, particularly near the upper part of its length 
where the channel is never filled, may result in no over- 
topping since the cross section of the channel below the top 
of the low place is often large enough to carry the moving 
water along the channel and by the low place in the terrace 
embankment. 

The results of a two-year experiment at the Tyler sta- 
tion continue to show that soil losses increase with the 
length of the terrace. The average annual soil loss per acre 
for a terrace 1,700 ft long was about 20 per cent greater 
than for a terrace 700 ft long. On the other hand, the 
longer terrace conserves more of the rainfall. The per cent 
of rainfall running off was 22.8 per cent for the short 
terrace and only 16.7 per cent for the long terrace. Similar 
results were obtained for long and short terraces on the 
station at Pullman, Washington, where during a two-year 
period the soil loss for a terrace 2,300 ft long was over 
twice as large as for a terrace 800 ft long, and the per cent 
of the rainfall running off for the short terrace was over 
double that from the long terrace. 

A uniform graded terrace at Bethany having a grade 
of 4 in per 100 ft gave a soil loss about 37 per cent greater 
and a water loss about 33 per cent greater than a variable 
graded terrace having a grade of 1 to 4 in per 100 ft during 
a two-year period. Both terraces were 1,200 ft long, had 
vertical spacings of 5 ft, and were on the same land slope. 
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Also for the three largest storms that occurred during the 
year 1933 the average of the maximum rates of run-off 
during the storms for the uniform graded terrace were 
slightly over twice as great as for the variable graded ter- 
race. Similar results were obtained on the station at Tyler, 
Texas, where the soil loss was about 15 per cent greater 
and the water loss 27 per cent greater for a uniform than 
for a variable graded terrace. Also the rate of run-off from 
one of the largest storms was about 40 per cent greater 
for the uniform graded terrace. 


From these results it is apparent that the variable 
graded terrace is not only more efficient in conserving 
both soil and water but does not require as great a height 
as the uniform graded terrace due to the smaller maximum 
rate of run-off or maximum discharge during storms. The 
flatter grades near the upper end of a variable graded 
terrace tends to store or hold back the upper water until 
the water below has a chance to flow off. This prevents 
the concentration or piling up of the run-off water near 
the lower or outlet end of the terrace, so that a lower ter- 
race embankment can be used for a variable graded terrace 
under the same field and rainfall conditions without the 
possibility of overtopping. These advantages of the variable 
graded terrace over the uniform graded far outweigh a 
minor objection, namely, that the variable graded terrace 
is slightly more difficult to lay out in the field than the 
uniform graded. 

Results obtained during 1933 at Guthrie confirm the 
results for 1931 which showed that soil losses increased 
for increase in terrace spacing, when the land was planted 
to a clean cultivated crop such as corn. The results for the 
two-year period at Guthrie show that the average annual 
soil losses were 2.65, 4.15, and 4.97 toms per acre for 
vertical spacings of 2, 31/4, and 5 ft, respectively, on a land 
slope of about 51/, per cent. Similar results were obtained 
for the Tyler station, the average annual soil losses for the 


TABLE 2. 
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RUN-OFF AND SOIL LOSSES FOR TERRACES WITH DIFFERENT GRADES AT SEVERAL OF THE 
SOIL EROSION STATIONS 
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experiment being 3.68, 5.47, and 5.74 tons for terraces 
with vertical spacings of 3, 4, and 5 ft on a land slope of 
about 7 per cent during a three-year period when the land 
was planted each year to clean cultivated crops, cotton in 
1931 and 1933, and corn in 1932. 

Results at Guthrie for the year 1932 when the land was 
in oats showed very little difference for the different spac- 
ings. In fact, the greater losses occurred for the smaller 
spacing, but the difference was not large enough nor the 
record long enough to warrant any conclusions. 

It appears that this difference in results for clean culti- 
vated and grain crops is Jue to the development of small 
gullies on the wider terrace spacing when in cultivated 
crop and the absence of such gullies when in grain crop. 
Wider spacings permit a greater concentration of the run-off 
water particularly on non-uniform and irregular slopes, and 
gullying increases with the distance travelled by the con- 
centrated water. This results in a greater accumulation of 
soil in the terrace channel at points of concentration for 
the wider spacings. This greater deposit of soil in the 
channel of the terrace with wider spacing results in greater 
soil losses for wider spacings particularly for long terraces 
with large drainage areas, since the volume of water re- 
moved by such terraces especially near the outlet end is 
sufficient to carry away a large part of the soil deposited 
in the terrace channel. Since the velocity and thereby ero- 
sive power of the water increases with the grade of the 
terrace, no doubt the greater the grade of the terrace, the 
greater wili be the increase in soil losses with increase in 
terrace spacing. 

A paper could be written on this subject covering the 
results obtained on the Bethany experiment station alone, 
where the most comprehensive experiments are being con- 
ducted on the control of erosion by crops and crop rota- 
tions. The experiments have not progressed far enough yet 
to justify definite conclusions but results so far do show 
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; Soillosses Run-off in Rainfall 
an Terrace Land slope, Vertical Length Grade, in  intonper per cent of in Crops 
i number percent spacing, feet feet per 100 ft acre rainfall inches 
{ Pe Guthrie station (three-year period ) 
3-C 4.3 5.5 1500 6 7.79 20.2 1931—Oats 
4-C 4.4 33 1500 4 4.29 20.6 Pid 1932—Cotton 
5-C 4.7 3.4 1500 2 3.53 20.6 1933—Corn 
6-C 3:3 3.3 1500 0 2.05 16.6 
Bethany station (two-year period) : 
ry 5-C 12* 5* 1200 8 3.92 43.2 | 
6-C 12* 5* 1200 6 1.87 12.0 1932—Corn 
7-C 12* 5* 1200 4 1.66 12.0 29.4 1933—Oats followed by 
8-C 12* 5* 1200 2 0.68 11.0 clover and timothy 
9-C 12* s* 1200 0 0.42 6.8 
: ; Tyler station (three-year period ) + 
Re 5-C 6.3 700 0 to6 10.1 29.8 42.3 pita ener 
or aah Wea ; 1932—Corn 
x) 6-C 5.9 4 700 0 to 3 4.9 16.2 $953 -Camon** 
; La Crosse station (one year) 
4-A 215% 7 1400 0to6 Fi 1933—Barley followed 
5-A 15* 7 1400 0 to 3 2.0 26.8 by corn 
6-A 15* Fg 1400 0 0.6 
Pullman station (one year) 
15 24.0 17.0 685 24 13.67 29.3 
16 26.7 13.5 780 18 11.40 23.2 Winter wheat stubble 
17 23:5 14.2 780 12 9.05 13.6 28.8 19334 Fallow 
18 18.4 14.0 780 6 3.65 11.6 | Winter wheat 


13 15.2 13.8 780 0 1.28 


* Approximate figures. 
**Followed by rye and oats cover crop. 
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A=|2 sq.ft Se. 2: 1.28 ft. 


1 =0.035 Q=2T.5 sec.ft. 
V = 2.292 ft./sec. 
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A =|9 sq. Ft. R=0.73 ft. 
7 =0.035 Q =27.61sec. ft. 


V =1.456 ft/sec. 


FIG. 3 (LEFT) CURVES SHOWING SOIL LOSSES FROM TERRACE WITH DIFFERENT GRADES FOR THE YEAR 1932 AT THE BETHANY STATION AND 
FOR 1933 AT THE GUTHRIE STATION. FIG. 4 (RIGHT) A COMPARISON OF VELOCITIES OF DEEP AND SHALLOW TERRACE CHANNELS, FOR A 


that not much dependence can be placed on such crops as 
wheat to control erosion, due principally to the fact that 
heavy rains are liable to occur at the time of seeding and 
preparation of the seedbed or shortly thereafter. The fol- 
lowing is taken from the report of A. T. Holman, in charge 
of engineering experiments on the Bethany station and re- 
lates to results obtained from a terracing experiment with 
different crops: “If the terraces are combined to make a 
full wheat year, it was found that there was a loss of 8.15 
tons per acre for the wheat year of 1933, and the loss dur- 
ing the wheat year of 1932 was 2.62 tons per acre. The 
average erosion loss for the two wheat years was 5.38 tons 
of soil per acre, which is only 10.6 per cent less than the 
6.02 tons per acre eroded from corn land during the same 
period. These high losses from wheat were caused in part 
by the coincidence of a hard rain occurring right after 
wheat seeding. This condition, however, is not unusual, for 
in 1930 and 1931, as well as in 1933, there were hard rains 
during or following wheat seeding. This indicates that in 
terracing for wheat, the same terrace design and care should 
be used as in terracing for corn land.” 


Over a two-year period at Bethany the average annual 
soil losses in tons per acre from terraced land in different 
crops were as follows: Soybeans followed by wheat, 7 
tons; corn on contour, 6.33 tons; wheat followed by clover 
and timothy, 2.42 tons; oats and sweet clover followed by 
corn, 1.87 tons; and clover, timothy, and lespedeza, 0.4 ton. 
From this it is seen that clover and timothy are quite effec- 
tive in reducing erosion losses as compared with wheat, 
soybeans, and corn. 


From the results of the foregoing experiments it is 
evident that terraces should be spaced close enough together 
to prevent the concentration of water and appreciable ero- 
sion on the land slope between the terraces. In the spacing 
of terraces, however, another important factor must be 
carefully considered and that is the ability of the terrace 
channel to carry away the run-off water which is delivered 
to it from the land slope between the terraces for rains of 
high intensity. As has been found from experiments, the 
amount and rate of movement of the water that runs off 
between the terraces depends upon the nature of the soil, 
the vegetative cover, the land slopes, the amount and inten- 
sity of the rainfall, and the shape, length, and size of 
drainage area. 

The ability of a terrace channel to carry away the run- 
off water delivered to it depends upon the shape, the fall, 
the cross-sectional area, and the frictional resistance to flow. 


The discharge capacity of the channel is computed by the 
formula 


FALL OF 3 IN PER 100 FT 


Q=CAV RS 
where Q = discharge in cubic feet per second 


C = coefficient representing frictional resistance to 
flow 


A = cross-sectional area in square feet 


R = hydraulic radius depending upon size and shape 
of channel 


S = fall of bottom of channel. 


The results of terracing experiments on the experiment 
stations will enable the engineer to determine all of the 
above factors in computing the discharge capacity of a ter- 
race channel. This is particularly important since terrace 
failures due to exceeding the discharge capacity of the 
channel and resulting in the water's overtopping and break- 
ing the terrace are of common occurrence where unscientific 
guesses have been relied upon instead of fundamentally 
sound experimental data. 

A terrace channel must not only be able to remove the 
water from the drainage area between the terraces but must 
accomplish this without excessive erosion in the terrace 
channel. In other words, it must conduct the water to the 
terrace outlet at a low, noneroding velocity. Both the fall 
and the shape of the channel can be controlled so as to 
produce the desired velocity for any particular soil. 

A broad, shallow channel will have a lower velocity 
than a deep, narrow channel. To illustrate, the two chan- 
nels shown in Fig. 4 are capable of removing the same 


quantity of water from the drainage area in the same time, 


but the broad, flat channel removes it at a comparatively 
low velocity of 1.44 fps (feet per second), and the narrow, 
deep channel at a velocity of 2.29 fps, a velocity sufficient 
to cause erosion. The deep channel has a cross sectional 
area of only 12 sqft as compared with a cross sectional 
area of 19 sq ft for the shallow channel. The shape of the 
channel alone, due largely to the fact that the line in the 
cross section with which the water comes in frictional con- 
tact is only 9.4 ft for the deep channel and 26.1 ft for the 
shallow channel, is responsible for the small deep channel 
carrying as much water as the large shallow channel. 


From the foregoing it is seen that the control of ero- 
sion in a terrace channel can be accomplished to a limited 
extent by the shape of the channel. This alone would of 
course not be effective if the fall of the channel were not 
limited. Results of experiments on the soil erosion experi- 
ment stations at Guthrie, Oklahoma, and Bethany, Missouri, 
indicate the effect of fall of broad shallow terrace channels 
upon erosion and show conclusively that the soil losses 
from a terraced field increase appreciably with the grade of 
the terrace. In order to reduce the soil losses it is necessary 
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to lower the erosive and silt-carrying capacity of a terrace 
channel by limiting the grade and thereby the velocity in 
the channel. The minimum grade should be used that will 
be effective in removing the run-off water from the con- 
tributing drainage area between the terraces which in- 
creases with the length of and distance between the ter- 
races. It is believed that in most practical terracing work 
a grade of 4in per 100 ft need not be exceeded and that 
satisfactory control can be obtained from the standpoint of 
erosive action in channel and silt carrying power of the 
water for grades not exceeding 4in per 100 ft for most 
types of soils. 

Control of erosion in a terrace channel by vegetation is 
not practical, if the remainder of the field is cultivated, 
since as has been shown while vegetation reduces erosion it 
also reduces the discharge capacity of the channel which 
would necessitate the use of an abnormally large channel 
cross section to remove the run-off water. Fortunately when 
a terraced field is planted to close-growing crops such as 
oats, the run-off from the field is reduced, and the terrace 
channel is able to remove the reduced run-off even though 
its discharge capacity is reduced by growth in the channel. 

From the foregoing discussion it can readily be seen 
that considerable ingenuity must be exercised in planning 
terrace embankments on different land slopes so that the 
cross-sectional area of the channel will be sufficient to take 
care of the run-off water; so that appreciable erosion will 
not occur in the terrace channel; and so that the shape of 
the terrace embankment will not be such as to interfere 
with the easy operation of machinery in farming the em- 
bankments. The type of embankment will necessarily not 
be the same on a steep slope of 15 per cent as on a com- 
paratively flat slope of only 3 per cent in order to meet 
satisfactorily the foregoing requirements. 

The height of a terrace determines largely the cross- 
sectional area of the water way for any particular slope. 
The higher the terrace, however, the more interference with 
the operation of farm machinery. If the height of a terrace 
is kept low in order to meet farm machinery requirements, 
this may require reducing the drainage area by a closer 
spacing of the terraces in order to prevent the run-off water 
from overtopping the low terrace embankment. Thus it is 
seen that the interdependence of factors governing the de- 
sign of a terrace is such that, if a change in any one is 
made, readjustment of the remaining factors becomes im- 
perative in order to restore the proper balanced relation of 
the various factors. 

The control of erosion in terrace outlet ditches or gullies 
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is a much more difficult problem than in terrace channels, 
The same principles apply, but the general practice of an 
outlet ditch carrying the water to the foot of the slope along 
a natural depression or through an artificial channel often 
located directly down a slope along a road or a fence 
results in a large fall in the outlet ditch. 

The velocity in the channel may be reduced somewhat 
by using a ditch with a broad shallow cross section but not 
sufficiently to prevent erosion. Additional protection against 
erosion is required by either further reducing the velocity 
or protecting the channel with a short growth of grass 
which will not reduce too much the water carrying capacity 
of the ditch. Even on moderate slopes it has been found 
advisable and necessary in most cases to cause an equal 
distribution of the water across the bottom of the channel 
by means of planks buried on edge in the ground at close 
intervals across the channel and with their upper edges 
about flush with the bottom of the channel. If this is not 
done, there is a tendency for the water to concentrate and 
cause serious erosion. Also the plank holds the grass in 
place and checks any small gully erosion that may start be- 
tween the planks. This method of control has been found 
to be quite effective on moderate slopes and for limited 
drainage areas. 

Ditches with large drainage areas or on steep slopes 
cannot be very effectively controlled by the foregoing 
method. Also it is not always possible in all locations to 
build a broad shallow ditch, or in some sections of the 
country to secure a satisfactory sod in the ditches. Under 
these circumstances control of the ditch or gully is usually 
accomplished by means of check dams built of a variety of 
temporary or permanent material and so spaced in the ditch 
that the crest of one dam is about the same elevation as the 
foot of the next dam above. A separate paper would be 
required to discuss the results of experiments on check dams 
in gullies and terrace outlet ditches being conducted on the 
soil erosion experiment stations. Particular emphasis is 
being placed upon cheapness of construction, keeping in 
mind of course the importance of building effective and 
stable structures. Local materials if adapted for building 
purposes are preferred when found to provide the most 
economical structure that will afford satisfactory service. 

The length of time that the experimental farms have 
been in operation vary from 11/, years at Zanesville, Ohio, 
to about 51/, years at Guthrie, Oklahoma. About two years 
is required before much data of value is obtained so that 
not much data of a conclusive nature have been collected 
at the more recently established stations. 


(LEFT) POWER-TAKE-OFF-DRIVEN SPECIAL TERRACING ELEVATING GRADER BUILDING 11/4 MILES OF TERRACE PER DAY AT MANKATO, KAN- 

SAS. WHEN COMPLETED THIS TERRACE WILL CONTAIN ABOUT 34, YARD OF SOIL PER RUNNING FOOT. (RIGHT) THE FINISHING OPERATION 

ON A TERRACE RIDGE BUILT BY THE SPECIAL TERRACING ELEVATING GRADER SHOWN AT THE LEFT. ONE ROUND OF THIS DISK COMBINA- 

TION FILLS UP THE DITCH SHOWN AT THE LEFT MADE BY THE GRADER, FORMS THE TERRACE RIDGE, AND CULTIVATES THE CHANNEL 
SUITABLE FOR SEEDING 
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Experimental Results with Rammed Earth Construction’ 
By J. R. McCalmont’ 


WO RAMMED EARTH additions to the federal 

fertilizer machinery laboratory at Arlington, Virginia, 

were erected by the Bureau of Agricultural Engineer- 
ing of the U. S. Department of Agriculture. These addi- 
tions were made to compare the costs of construction, and 
to see how earth would respond to different treatments. 

The soil used was the waste from a cellar excavation on 
the experiment farm and contained 1.4 per cent fine gravel, 
5.7 per cent coarse sand, 6.9 per cent medium sand, 13.9 
per cent fine sand, 14.9 per cent very fine sand, 33.8 per 
cent silt, and 22.4 per cent clay. The analysis was based 
on an oven-dry sample. 


For monolithic construction, forms 3 ft high were first 
used, but on later work 1-ft forms were found easier to 
brace and move. Ramming was done by hand and with an 
air hammer. Tampers with a large flat end surface were 
not as effective as those having a small end surface. About 
5 in of loose earth was placed in the forms at one time and 
thoroughly rammed before more was added. Where too 
much earth was added at one time the wall was soft. 


On the later addition, part of the wall was built of 
rammed blocks. This method has the advantage of allow- 
ing work to be done in a shed out of the weather and at 
odd times, thus taking advantage of seasonal slack times. 
Rammed earth blocks gave some trouble with the corners 
breaking off. The addition of about 5 per cent of cement 
improved both the strength and the handling qualities. 
Blocks rammed into asphalted metal covers appear to be 
durable, but the metal covers pull away from the earth. 

Small sections of wall were laid up of blocks with either 
lime mud or a soil and cement mortar. All were satisfac- 
tory, but the soil and cement mixture gave the best results. 

The cost of rammed earth construction depends on the 
cost of labor. Where labor is cheap or where time that 
would otherwise be wasted can be used, the construction 
cost is low. A square yard of wall 12 in thick required 1.3 


*A contribution of the Committee on Natural Building Mate- 
rials presented before the Farm Structures Division at the 28th 
annual meeting of the American Society of Agricultural Engineers, 
at Detroit, Michigan, June 1934. - 

*Junior engineer, Bureau of Agricultura! Engineering, U. S. 
Department of Agricultural Engineering. 


man-hours to set forms, 2 man-hours for sifting and plac- 
ing, and 2.1 man-hours for ramming, making a total of 6.4 
man-hours. When an air hammer was used, 1.5 man-hours 
was required to set forms, 2.5 man-hours to sift and carry 
the earth, and 0.9 man-hours for ramming, or a total of 
4.9 man-hours. The first addition cost approximately $16.85 
per cubic yard of earth wall compared with $14.50 per 
cubic yard for concrete. The second addition cost $23 per 
cubic yard of wall and the concrete wall $15 per cubic yard. 

The cost of the earth wall on the second addition was 
high, because a comparatively small section was built, and 
considerable labor was used in experimenting with the 
forms and the earth blocks. (Due to NRA codes labor was 
paid a higher rate.) When earth blocks are made and laid 
up on the job using continuous labor, the cost is higher 
than monolithic construction. However, when blocks are 
tamped during times available labor would be idle, this 
method keeps construction very low. 

The surface treatments that proved to be the most dur- 
able were Cunningham coal tar paint (made of one part 
cement, one part kerosene, and four parts coal tar), water 
gas tar, linseed oil, and stucco. The tar applications can be 

ainted over with aluminum after thoroughly dry if the 

lack color is undesirable. If stucco is used, it seems best to 
use nails driven into the wall to bond it to the surface and 
to treat the earth wall first with tar or oil to prevent absorp- 
tion of water from the stucco and see that it does not dry 
too rapidly. Where it is allowed to dry too quickly, it will 
crack and scale off. The surfaces covered by these treat- 
ments are in fair condition after two years of service. 

Soil samples plain and mixed with 3, 5, 8, 10, and 15 
per cent cement rammed into cylinders one inch in diameter 
and one inch high were tested for compressive strength. 
The results of these tests are shown in the following table: 


ULTIMATE STRENGTH IN POUNDS PER SQUARE INCH 
(Sample 1 in in diameter and 1 in high) 


Sample No. 7926 7927 7928 7929 7930 
Percentage - 
of cement 
0 890 1540 1330 1400 1460 
5 980 1470 1660 1750 1570 
8 1470 1900 1540 1900 1820 
10 2100 2100 1820 1960 1970 
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(LEFT) THIS SHOWS THE BLOCKS OF RAMMED EARTH USED IN THE FERTILIZER MACHINERY BUILDING AT THE ARLINGTON (VIRGINIA ) 
FEDERAL EXPERIMENT STATION. (RIGHT) VIEW OF THE EAST WALL OF THE SAME BUILDING SHOWING THE RAMMED EARTH CONSTRUCTION 


387 


oo 


ite Be 


ee 


— SE eee ea fo eee en ee Bec? eee Gai 
= dl” re ee ae | 
q 
| : 1 
s. ; 
in 
1g 
-n 
ce 
at 
ot 
St 
ty 
SS 
ty 
1d 
al 
el 
se 
es ‘ 
ot - 
id 
in 
e- 
id 
ed 
es 
1g | 
to : 
he | 
a ff % 
ly ‘ | 
of : 
ch q 
he : 
be : | 
ns 
he 
is 
in 
ad 
ag 
st : ee 
ve 
0, 
irs 
vat 
ed 
| . ae ed th ieee on a ie eee Ee i me Pn A tae % tae =— a 
‘ i ede iy >, ba . i, ao i by. - ae hyn oie Oe tony pore. 
be, = SA ike” : = : -_ Neda’ anit  esgitee Pa oe St og! RG — v4 
q eR ee i ae i ee Nae 5 ee I ac it OPO: Haye DT die : a ee 
1 * ee wun Be a. A. cum 9. - eae TEs He FEE NN at ee mes 7 a 
ee el ee ee pitting tae . be Bienes S 
. ae. ae. a a er ren , § : : Plena 
eee) Mts ee. =< i ee ee 
," ‘ ah. : Pee ee eee 1 3 —— - wee : pb. % i 
i er te een. | ee ee ee ae ; = Ek rs Remedi te Se has x i“ 
“ . to etd 8 oe — ea 8 Fig ciaay = "nee, ee Sn vaste wien . aa 
ee pete © Re ae a 8 | Pea Gra iiss 
. aie Ag i owl «| oo | megee 
: RE ig ko oe See) OO ee | OU lk ae ee 
§ | oe pe | Ve can Mea!) Disc. 4 ——— ll 
i a ae). = 4. Ae Care: 
: : ee. ee Re, de ee OC ee, , bee 2 ; 
- j 5 » Sa ers ee ee ee er ae Ean ec oe ane ora 
; ips ea oe te eA ee en Se ee, a : Zh 3oe Serre . 
ee ee SS aA oe 4 64 Bh eee 
: lela a ai po tO i ae ee ee ns + BP Bee 
(Pie ee oe, WE <A oo Sl ee wie... ee: ee EE wr ene od 
ge eer | a e wa me St” Be gee cearuesy eerie Bee ergot ae = x & a. hd ‘ : 
tn ee , Piya ee sae ieee i, nn “Ss fi fr sti 
‘ ee, ogni - 4% Ate Ps eens no, ll LPM ” we — he oe ota a 
fe _ ae ee ge ae so Ok VA are z 
te: eo tee OS i ee eS eee a 
a ee ee ese ee PS — , : Page 
Bite i i Oe Sian ie a OS ome eee mk 2 on 3S f “ ae 
; SF Se” ge a A OS es eee 
| j Po oi eps a. AO ail Py. de ome q ae as Silents Pies oe — “4 
7 on og ae J aul 2 se Bee BN aig ks RENE. 4 6 iss ‘ 5 
: bg a ey ee a ee 2 : 8 j Lek : 
7 Bes iii e at & a ee eee ‘ 
\N- y wt ae OP a ied "S.. a ON Se OE * i 
N 4 
c 
a4 : 
EL 4g 
“| 
By --_ Gebel ‘digonatas oe . : 
re a See eee ae TR eS Ee ia ee Ne ee : ‘ 
a. ta ae OO ee. ee ee ee eae apni RE tear apne Y Pe Fe 
aa oe, Sammie: 3 ee a yt be a en ye Orme pt ae Re Ss ye ae ts rca < 
Sees ita 7 Faheres 80 io je gS Mapa ep Page 2 Sat xt Peers” | ahaa ay? Se Mee AS ey = i i | 
ay ee * Re of en ced es Bek See ee: ee 3 Sant em 


Mechanics of Plow 


and Tractor Hitches’ 


By A. W. Clyde’ 


HE DIRECTIONS for hitching given in most plow 
literature will give a workable hook-up between the 
plow and the power unit, but the reasons given are 
not z2lways correct. A plow user may not be interested in the 
technical reasoning back of his hitch. Anyone specializing 
in farm machinery, however, should understand the me- 
chanics of the subject. The directions for adjusting the 
hitch vertically are usually correct. It is the horizontal 
adjustment which seems to be more difficult to understand 
and which has had less attention from the standpoint of 
mechanics. 
This paper will consider mainly the horizontal com- 
ponents of the forces involved, it being understood that 


*Originally presented as a paper at a meeting of the North 
Atlantic Section of the American Society of Agricultural Engineers, 
at Harrisburg, Pa., January 1934. Publication authorized October 
13, 1934, by the Director of the Pennsylvania Agricultural Experi- 
ment Station as Technical Paper No. 660. 

"Associate professor of agricultural engineering, Pennsylvania 
State College. Mem. A.S.A.E. 

°E. G. McKibben, The kinematics and dynamics of the wheel- 


type tractor. AGRICULTURAL ENGINEERING, vol.8, January-July 
1927. 


*M. L. Nichols, Soil and metal friction, AGRICULTURAL ENGI- 
NEERING, vol. 12, August 1931. 

A. C. Lindgren and O. B. Zimmerman, Coordination of theory 
and practice ir plow design. A.S.A.E. Transactions, vol. 15, pp. 
150-170, 1921. This is the only article found which treats the 
forces on plows in a similar manner. 


Tractor 
74." tread 
12" rims 
_ Possible m 
( relocation of O. /4 plow bottoms 


most of the forces have vertical components as well. Refer. 
ences to right or left will apply to right-hand plows. 

Some consideration of the power unit is needed before 
taking up the plow. This unit, whether it be horses or a 
tractor, has, at any instant, a point which will be called the 
<enter of force about which the propelling effort is bal- 
anced. For a single horse this is midway between the front 
ends of the traces provided no part of the harness holds the 
traces out of a straight line. For a tractor with two drive. 
wheels on level ground, this point can be shown to be near 
a vertical line midway between the drivers and usually a 
little ahead of the drivewheel centers as shown in Fig. 1. 
Its location fore and aft varies with the reaction between 
the soil and the drivewheels called point ‘‘C’ in McKib- 
ben’s articles’ on the forces on tractors. Its position can 
change sideways to only a limited extent when the usual 
type of differential is used, because the friction in the 
differential is all that permits one wheel to exert a greater 
force than the other. When the drivewheels are not turn- 
ing at the same speed, the differential friction causes the 
slower-moving wheel to get a little more torque than the 
faster-moving wheel. This moves the center of force, CF, 
a little toward the slow side. Probably the additional torque 
is always less than 10 per cent in the common differential. 
Possibly certain high traction or non-stall differentials may 
have a greater effect. Four-wheel-drive and track-type ma- 
chines usually have point CF further ahead, its location 
depending upon the distribution of tractive effort from 
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front to rear. It is interesting to note that CF may be far 
to one side, if the tractor has no differential as is the case 
in certain track types. 

The drawbar pull or force exerted by a tractor or by 
horses is often not in the direction of travel. Fig. 1 shows 
four conditions of pull as follows: 

A Central, straight 
B_ Central, angled 
C Offset, straight 
D_ Offset, angled. 

These differ considerably in their effects. B tends to 
cause ef of the drivers, but has no tendency to pull 
the front end out of place and thus interfere with steering. 
C and D both tend to pull the front end sideways, the 
moment being the pull multiplied by the offset, e. In addi- 
tion D tends to cause side-slip of the drivers. The term 
“sidedraft” is usually applied indiscriminately to B, C, and 
D, and is therefore a vague term. One needs only to ask 
several people to give a definition of sidedraft to find that 
it does not have the same meaning to everyone. In our 
opinion, the word “‘sidedraft’” might well be dropped 
entirely, or at least the user should specify which kind of 
sidedraft (B, C, or D) is meant since the effects are differ- 
ent. It is sometimes assumed that the tractor is exerting a 
straight pull when the load is attached to the center of the 
drawbar. It may be, however, in such cases, that the pull is 
actually an offset-angled one because of the drawbar being 
far back of point CF. A swinging drawbar will cause prac- 
tically no steering trouble if pivoted at CF. It may be 
added that horses are often required to exert an angled 
ull, but are seldom asked to furnish an offset pull as is 
Evenly required of tractors. 

A laboratory check on this reasoning is shown by Fig. 6. 
The drivewheels are blocked and are locked through the 
differential against turning backwards together. The front 
end is suspended and the side force on it being measured 
as an offset pull is being applied to the drawbar. The string 
extends back from the approximate CF parallel to the pull, 
which in this case is angled sharply as well as being offset. 

The soil reactions or resistances on the plow may be 
handled best by taking the moldboard side first. As shown 
in Fig. 2, the forces on the share and moldboard consist 
of components perpendicular to the surface and of friction 
components in the direction of soil movement. Friction 
drag on the underside, if any, and probably the rolling 
resistance of wheels would be included here. Usually the 
force on the plow point is relatively great as shown by the 
amount of wear that occurs there. These resistances may be 
combined into a resultant, R, which has a certain direction, 


FIG.6 MEASURING THE SIDE FORCE ON THE FRONT END OF A 
TRACTOR AS AN OFFSET-ANGLED PULL IS BEING APPLIED TO DRAWBAR 
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position, and magnitude at any instant. It will be under- 
stood that R changes somewhat from moment to moment 
as it is affected by a number of factors. Rather limited 
experiments with general-purpose bottoms indicate that R 
makes an angle, ®, of about 15 deg with the direction of 
travel, but there is little proof as to how that angle may 
vary. If R did not change, the plow could be pulled by a 
force in the opposite direction, and no landside would be 
needed on the plow. But since R is constantly changing, it 
becomes necessary to introduce a stabilizing force. If the 
pull is straight ahead as by force P, Fig. 3a, then the side 
component of R is resisted by gs on the landside and the 
friction component, gf, resists motion. The resultant land- 
side force is therefore Q. I have taken 0.4 as a coefficient 
of friction but that figure is not constant*. If the plow is 
to move ahead without being twisted out of position, the 
pull, P, must pass through the intersection of Q and R. 
O is usually called the center of resistance. Its position may 
also change. Last spring in rather easy plowing we found 
it to be almost in the center of the cut, whereas it is often 
found about one-fourth of the width of the cut from the 
landside. 

It is important to notice that the location of O on R is 
determined entirely by the position of the landside force, Q. 
The significance of this fact will be mentioned later. 

When the plow is pulled by an angled force such as P, 
in Fig. 3b, a still greater force is needed to overcome the 
increased friction on the landside. The pull may, in fact, 
be angled to the left until the furrow wall breaks down 
under the great force on it. It is thus evident that there 
is no one line of draft for a plow. The pull may be in any 
direction between the limits of R and some angle to the 
left where the furrow wall fails. The simple force triangle 
gives some idea of how the required pull changes with the 
angle. 

A field method for testing the foregoing is to pull a 
plow through a chain of some length with its angle ad- 
justed until the plow takes the proper amount of land. 
Figs. 7 and 8 show two different angles being used. By try- 
ing pulls straight ahead and at angles on both sides, the 
approximate location of O can be found where the lines of 
pull intersect. This method is useful in showing farmers 
and students that there is a fairly definite center of resis- 
tance and that the line of pull must pass through it. 


If the power unit could furnish an angled pull without 
disadvantage, it would be best to pull the plow in a direc- 
tion between R and straight ahead. This is usually the con- 
dition when a two, three or four-bottom plow is pulled by 
a narrow tractor with one driver in the furrow. With wide 
tractors or team units, however, the pull is usually angled 
to the left where a larger pull is required. The landside 
force, Q, or Q, is in reality a necessary evil because there 
must be some stabilizing influence to provide for variations 
in R, and because the power unit may not have the ideal 
characteristics. In general, the landside force should be 
kept as low as the power unit will permit. 

It has been mentioned that point O is located on the 
line of R by the position of Q. This suggests that O can 
be moved by relocating Q. For example, suppose that in 
Fig. 4 a long landside (or a furrow wheel) is arranged so 
that 14 Q is at the usual place and 24 Q is farther back. 
The resultant Q is now as shown, the intersection, O, 
is in a new place, and the pulling force P must be moved 
accordingly. Field tests show that this can be done. With 
the long landside added to the plow in Fig. 8, the line 
of pull as shown by the chain was moved nearly to the 
landside. This 18-in plow with a regular landside under 
the same soil conditions required a straight pull about 
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8-in from the landside. The long landside, therefore, 
moved O at least 6 in to the left. Similar tests on a two- 
bottom, 14-in plow, with the furrow wheel fastened to 
resist side force, showed that O. could be moved at least 
7 in closer to the landside. This ype ay is what makes 
the four-horse-abreast hitch possible on a gang plow, but 
usually a different explanation has been given. It remains 
to be found how far it is practicable to go in applying it 
to tractor plows, but certainly some use can be made of it 
to get a better angle of pull with a wide tractor. The rear 
wheels on some tractor plows are not expected to resist side 
forces, and on some others are not mounted rigidly enough 
to be very effective. Improvement along the line of replac- 
ing sliding friction with rolling friction seems desirable. 


Fig. 5 shows a typical combination of wide tractor and 
plow with O in the average place. The hitch here has to be 
a compromise. For easiest steering of the tractor it should 
be made at g, not at f as is sometimes advised. A better 
angle of pull for the plow is secured by using an offset- 
angled hitch on the tractor, as at 4. This, of course, tends 
to pull the front end of the tractor toward the furrow. The 
interference with steering is seldom serious, however, if e 
is not more than 3 or 4in. Any measurements should be 
made with the tractor in the position it takes when pulling, 
because it will probably be in a twisted position to coun- 
teract sideslip of the drivers or front wheels. 

The possibility of improvement by moving O nearer 
the landside seems worthy of attention. It would permit 
a central hitch on the tractor with only a slightly angled 


pull, or a nearly straight pull on the plow with a moderate 
offset on the tractor. 


A most difficult problem in hitching occurs when a 
single bottom plow is attached very closely to a fairly wide 
tractor. The center of force of the tractor and the center of 
resistance of the plow are so close together and so much 
out of line that a good hitch seems almost hopeless. In 
such a case the logical solution is to put the plow farther 
back and use a long landside or rear furrow wheel to move 
the resultant landside force, Q, farther back. These changes 


will permit reducing the angle of pull and allow a better 
hitch for both plow and tractor. 
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CONCLUSIONS 

1 The pull exerted by a power unit on its’ load is not 
necessarily in the direction of travel. A clevis or chain jn 
the hitch readily shows this. 

2 Every power unit has a rather definite center of 
force and every plow has a center of resistance. If these 
points are not in the same line of travel, the pulling force 
must be angled or must be offset on the power unit. The 
center of resistance for any plow and field conditions can 
be located approximately in a horizontal plane by pulling 
the plow through a chain. 

3 Sidedraft is a vague term and means little unless the 
user specifies which of the three types is meant. This applies 
both to the power unit and to the implement. 

4. The simple force triangle will show how changing 
the angle of pull affects the amount of pull needed, if 
suitable values of the angle ® and coefficient of friction u 
are used. 

5 As far as the plow only is concerned, the ideal direc- 
tion of pull would . near the line of resistance on the 
share and moldboard in order to keep landside friction as 
low as possible. Usually the hitch must compromise on this 
point because of the pews unit. 

6 The center of resistance of a plow can be moved 
nearer the landside by moving the resultant landside pres- 


sure back. This will reduce the angle of pull with a wide 
power unit. 


For a Better Deal 


EW materials and construction methods in brick, con- 

crete and steel, new precision instruments and new 
tools are available for business enterprise. Through cen- 
turies civilized society has been moving definitely towards 
development of tools to reduce physical burdens and in 
order to bring necessary or desirable goods within the 
means of possible users... ... 

In my judgment, we need a more general acceptance 
of the engineer's method of studying a problem. Social 
restraints are necessary but invention, discovery, appli- 
cation of engineering and business enterprise should have 
incentives which will help to create a better deal.—R. L. 
Sackett, dean of engineering, Pennsylvania State College. 
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FIG. 7 (LEFT AND MIDDLE) LOCATING THE CENTER OF RESISTANCE OF A PLOW BY PROLONGING THE LINE OF THE PULLING CHAIN. IN 
BOTH VIEWS THE REAR WHEEL WAS CARRYING NO SIDE-THRUST. FIG. 8 (RIGHT) A LANDSIDE EXTENDING 54 IN BACK OF THE POINI PER- 


MITTED MOVING CENTER OF RESISTANCE SEVERAL INCHES TO LEFT 
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i The Engineering Side of Producing 
in ° F ° 1 
y Woven Wire Fencing 
a By J. L. Schueler’ 
‘he 
can HE FIRST STEP in the cycle of producing or manu- functioning to prevent the acid from attacking the steel 
ing facturing woven wire fencing is the mining of ore. base after the scale has been removed. 

Iron ore is an earthy, or rock-like material, sometimes The cleaned rods are then removed from the acid bath, 
fe found in the form of iron oxide. In many instances this washed in water, and a wet rust, called a sull coat, is 
- material has substantially the same analysis as iron rust, allowed to form. The rods are then coated with lime to 
| although its physical characteristics may be different. neutralize any remaining acid. The lime also acts as a 
ng : Assuming the composition of the ore to be substantially lubricant carrier during the subsequent wire-drawing opera- 
i a oxide, the next manufacturing step is concerned with tions. The limed rods are gees in an oven, called a 
‘JR the separation of the iron from the oxygen. This is done baker, where they are heated to a temperature of about 

| by heating the ore, together with coke and limestone, in a 400 deg F for several hours. ma 
“ ~ —% large shaft furnace called a blast furnace. The carbon of The cleaned, baked, lime-coated rods are now ready to ‘ 
Nef the coke separates the oxygen of the ore from the iron, be drawn into wire. This operation consists in drawing the E 
his | while the limestone fluxes out some of the earthy impurities rod through a carefully sectioned hole in a metallic die, the : 
| of the ore to form slag. size of the hole being smaller than the size of the rod. 
ak, San The molten iron, plus some additional remaining ele. This procedure is then repeated using smaller and smaller 
nn | ments such as carbon, phosphorus, silicon, sulphur, and die openings until, finally, wire of the proper size is 
q | manganese, is tapped from the blast furnace and cast into obtained. 
“ST pig iron. Pig iron is high in carbon (about 4 per cent) The drawing process, on account of the cold work per- 
| and for this reason is very brittle; it has no commercial formed, hardens the wire. So, before subjecting the wire 
; value except for remelting purposes. to the next step which is galvanizing, the wire must be 
| The pig iron is then melted in a basic open-hearth annealed, annealing being another word for softening. 
mn- furnace with certain proportions of scrap, using limestone To do this, the wire is drawn through a bath of molten 
oe as a fluxing material. The resultant product is called “basic lead maintained at a temperature dependent on the degree 
= open-hearth steel.” As soon as the steel reaches its proper of softness required in the wire. After leaving the lead 
ids degree of refinement, it is tapped from the open-hearth bath the wire is allowed to cool slowly. It is then passed 
- furnace into a large, thimble-shaped receptacle called a through a hydrochloric acid bath to clean the wire surface, 
he ladle, from whence it is teemed into ingot molds. When cleaning being essential for good galvanizing. The wire, 
the steel ingots have solidified sufficiently, the molds are after leaving the cleaning solution, is washed in water, then 
ice removed, and the ingots placed in small furnaces called passed through a fluxing bath, and from the latter through 
ial soaking pits. Here the ingots are reheated, or, if hot, are an oven-like arrangement called a dryer. 
i- brought to a uniform temperature throughout. After the From the dryer the wire passes through molten zinc, 
ve ingots have attained a temperature suitable for rolling, they the coating metal used for galvanizing. The coating of zinc 
L. are taken, one at a time, to a blooming mill. Here the which adheres to the wire after it leaves the molten metal, 
ge. ingots are given a suitable number of passes between rolls must be smoothed and evened, and the physical characteris- 


to reduce the section of each ingot to a bloom. Thus, an 
ingot 6 ft long and about 22 in square, with a small taper 
from bottom to top, is reduced in the blooming mill to a 
very much longer section about Gin square. The bloom 
then passes without reheating to a bar mill, which further 
teduces the bloom to a much longer section 13/, in square 
called a billet. This section is so long that it must be cut 
into smaller lengths for subsequent operations, so that one 
ingot may be rolled into twenty or thirty billets, or more, 
the number depending on the size of the ingot and the 
length of the billets desired. 


tics of the coating must be such that the coating will not 
crack nor peel from the steel base during the subsequent 
forming and weaving operations. 

By this time, even though this description has neces- 
sarily been brief, it should be apparent that. there are a 
countless number of factors which enter into the manu- 
facture of good galvanized wire. There are problems con- 
nected with the refining and composition of the steel; with 


the ingot; with the reheating; with the rolling; with the 


scale removal; with the wire drawing; with the annealing; 


} , with the galvanizing. Some of these problems overlap from 

The billets are subsequently reheated in another furnace one step to another, some through several steps, and, in the 

and then passed through a series of rolls which reduce the case of the steel, sometimes through all of the steps in- 

billet to a round No.5 gage section called a rod. The volved in the production of the wire. The production of 

nominal decimal diameter of the rod is 0.207 in. wire—or galvanized wire for woven wire fence—is not at 
During the rod-rolling process, an iron oxide called all a simple or routine matter. 

scale is formed on the rod surface. Scale is a hard brittle Let us now turn to the manufacture, or rather the weav- 


material which must be removed before the rods can be ing of the wire into fence, and to some of the problems 4 ; 


19, SoS » 4 oh Cae OSs fee 
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drawn into wire. To remove this scale the rods are placed concerned with this phase of the subject. 
in tanks where they are subjected to the action of a hot 
sulphuric acid solution containing an inhibitor, the latter 


Woven wire fence may be classified into four general 


] 
4 groups, namely 
7 Pls a pees . a ion of the Structures Division of the 1 Farm field and railroad right-of-way fence 
7 erican Society of Agricultural Engineers during the 28th annual ri i 
7 : : : & ig an P y 

} Meeting of the Society at Detroit, Michigan, June 1934. 2 Poultry fence ae ap oe : d 
IN 1 Superintendent, steel and wire division, Continental Steel Cor- 3 Ornamental (lawn) fence, trellis, and border 
ER- Poration. Mem. A.S.A.E. 4 Chain link fence. 
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The farm field and railroad right-of-way fencing may 
be further subdivided into three divisions, namely 

1 The stiff-stay type of fence which is usually a staple- 

tie knot, or a welded joint 

2 The cut-stay type represented by the hinge-joint and 

the Pioneer knot 

3 The twisted-stay type, known as diamond mesh, 

triangular mesh, and by other designations. 

Poultry fence may also be subdivided into the stiff-stay, 
the cut-stay, and twisted-mesh as mentioned above, but, in 
addition to these, we also have the twisted, light-wire mesh 
known by its shape as hexagonal-mesh, or straight-line 
mesh, and called netting instead of fence. 

The division between farm field fence, railroad right- 
of-way fence, and poultry fence is represented by the gage 
of the wire, the closeness of the mesh, distances between 
line wires, and the height of the fence, the poultry fences 
usually having the closer mesh and greater heights. 

The last large group of wire fence is represented by the 
chain-link fence, usually used for inclosing industrial 
properties, playgrounds, athletic fields, private estates, cor- 
rals, cemeteries, etc. 

The construction of woven wire fencing embraces sev- 
eral factors, namely: The gage of the wire; the location, 
size, and formation of the expansion curves; the spacing 
of the stay wire; the height of the fence; the number and 
spacing of the line wires; the type of stay; the type of 
knot, or joint; and the uniformity with which the wires 
are woven together. The temper of both the line wires and 
the stay wires must be carefully controlled, or else the fence 
will not stretch properly during erection. 

The vertical wires are the stay wires. If each of these 
wires is a single wire extending from the top to the bottom 
of the fence, it is known as a stiff-stay. If composed of 
several sections, it is called a cut-stay. The horizontal wires 
are called line wires. Ofttimes the top and bottom wires 
are larger than any other wires in the fence. The balance 
of the fence wires are then called filler wires. 

The stiff-stay wires have their ends wrapped around the 
top and bottom wires of the fence. These stays are fastened 
to the intermediate line wires by means of short wire wraps 
called knots, or staple ties. These separate knots may Be 
formed by other means, or may not be present at all, as in 
the case of welded fence. 

The cut-stay type of fence has one vertical wire section 
between each two horizontal (line) wires. The stay wires 
may be wrapped directly around the line wire, as in the 
hinge-joint type, or the adjoining stay wires may be inter- 
locked before wrapping as in the case of the Pioneer knot. 
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There are other means of tying together the stay wires 
and line wires, as represented by the twisted diamond or 
triangular mesh, and by the straight-line and hexagonal- 
mesh of the light poultry nettings. 

Ornamental fence stays are secured to the line wires by 
weaving them between the twists of the cabled line wires, 
or by welding. 

Chain link fencing is comprised of spirally-woven inter- 
locks secured by twists at the extreme top and bottom of the 
fence. This fence has no line wire, per se. 

One of the involved and complicated problems with 
which the fence manufacturer has to contend, is concerned 
with the numerous heights and styles of fencing which 
differ but slightly from each other. For example, we weave 
a fence 26 in high comprised wholly of No.9 gage wires, 
the stay spacing being either 6 in or 12 in. The same fence 
is also woven in heights of 32, 39, 47, and 55in. This 
fence is also constructed with No. 9-gage top and bottom 
wires, and No. 11-gage filler, or with No. 10 gage top and 
bottom wires, and No. 12!/, gage filler. It is also woven 
in 26, 32, and 39 in heights, with No. 11 gage top and 
bottom wires, and No. 141/, gage filler.. Besides all of these 
variations, each one of these fences is packaged in 20, 30, 
and 40-rod lengths. Furthermore, in the 12-in stay spacing 
with the all No. 9 wires, or with the No.9 gage top and 
bottom and No. 11 gage filler, or with the No. 10 gage 
top and bottom and the No. 1214 gage filler, these same 
fences are constructed in 35, 45, and 49-in heights. Fence 
having No. 11 gage top and bottom wires with No. 14], 
gage filler are also woven with 6-in and 12-in spacings in 
heights of 25, 30, 35, 40, 43, and 48in. The line wires 
in the fences mentioned above vary from six to fifteen. 

The poultry fences are woven in heights of 36, 48, 60, 
and 72in with a 6-in stay wire spacing, having No. 11 
gage top and bottom wires and No. 141, gage filler, or 
with No. 1214 gage top and bottom wires and No. 151, 
gage filler. Poultry fences having a 4-in stay wire spacing 
are also woven with No. 151, gage top and bottom wires, 
and No. 17 gage filler, the heights being of 24, 36, 48, 60, 
and 72in. Fencing having the same heights (except the 
24-in), but with 6-in stay spacing only, are woven with 
No. 1514 gage top and bottom wires and either No. 17 or 
18 gage filler. The heavier woven wire poultry fence comes 
in standard rolls of 10 and 20 rods, whereas the lighter 
gage poultry fence comes in standard rolls of 150 ft. 

The hexagonal mesh and the straight line poultry 
fences are called netting. The one-inch mesh is constructed 
from No. 20 gage wire and is woven in heights of 12, 18, 
24, 30, 36, 42, 48, 60, and 72in. The 2-in mesh, having 
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similar heights, is woven from either No. 19 gage, or No. 
20 gage wire. This type of fencing may be obtained gal- 
vanized before or after weaving, and comes in standard 
rolls of 150 ft. 

The varieties of woven-wire fencing are further compli- 
cated in that all of these types of fence, except the poultry 
netting and certain styles of mesh fabric, are constructed 
in both the stiff-stay and cut-stay pe This is necessary, 
because in some localities one type of fence structure enjoys 
prestige, and in other localities another type is prac- 
tically the only kind of fence which is sold. For these 
reasons it is no doubt obvious that with so many types and 
styles of fence, the fence manufacturer is constantly faced 
with real problems, not only in the distribution of this 
material, but also in its production and warehousing for 
seasonal delivery. 

Several years ago the federal government, under its 
simplified practice program, undertook to meet this situa- 
tion by cutting down the number of types and styles of 
fence then being made, and succeeded in doing a pretty 
good job of standardizing. However, there is still ample 
room for improvement along this line. In my opinion, the 
only manner in which such a simplified standardization 
program may be successfully carried out is by educating the 
fence user through agricultural groups, such as the American 
Society of Agricultural Engineers, county and district farm 
agents, and through farmers local and district organizations. 

Before such an educational program could be carried 
out, or even planned, it would be necessary to collect and 
assemble reliable information relating to the use of woven- 
wite fence. This information should be obtained, through 
the agencies just mentioned, and perhaps others. 

It is suggested that the data in the various localities be 
obtained by trained observers, such for example as the 
county farm agent. The questionnaire should bring out the 
number of farms in the particular locality, total acreage 
tepresented by these farms, value of the land, type of farm- 
ing in the particular locality, estimated amount of fence in 
use, value of this fence, prevalent type of fence in use (cut- 
stay or stiff-stay), style of fence uineis of mesh neces- 
Saty, stay spacing, etc.), average gage of wire in fence, aver- 
age height of fence, average life of fence in the particular 
locality, estimated amount of new fence required, etc. 

After grouping and assembling the data obtained from 
such a survey, it is believed that an A.S.A.E. committee 
made up of representatives of agricultural colleges, mem- 
bers of farm organizations, and members of the manu- 
facturing and sales divisions of fence manufacturers could 
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then get together and decide on a few styles and types of 
fence to replace the enormous varieties now being made. 

The inevitable result of such a simplification plan would 
be the production of fence at a lower cost to the consumer. 
When the importance of fence on the farm is considered 
and its value in farm income is taken into account, any- 
thing tending to lessen the cost of the fence should be 
attractive to the farmer. 


The Opportunities of the Agricultural 
Engineer for Aiding Recovery 
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human nutrition, and animal production in efforts to answer 
questions of immense economic importance to the whole 
population. Here the responsibility on the agricultural en- 
gineer is as great as in the development of mechanical 
methods and equipment. Failure to regulate the soil mois- 
ture properly and within the limits of economical produc- 
tion may reduce the effectiveness of the entire land-use 
development program of a region by preventing the solu- 
tion of problems of such decisive importance in the food- 
production program. 

Similarly, the opportunities offered in work on the de- 
velopment of farm structures, the use of electricity in farm 
practices, the technological use of farm surpluses and wastes, 
and in many other lines, are based upon the ultimate realiza- 
tion of the most profitable use of the land in a balanced 
agricultural program and in the betterment of rural life 
and conditions. In fact, it appears that all such activities 
attach ultimately to the ts and its profitable use and 
adherence to that ideal by the agricultural engineer should 
definitely establish his opportunities as well as his respon- 
sibilities. Also adherence to such a standard practically 
ayer detached — efforts which may fail to 

e included in or contribute only a little to recovery. On 
the contrary, it requires close cooperation with commodity 
production specialists and with those looking after the 
economics of distribution and consumption. 

Thus it appears that the big opportunities for the agri- 
cultural engineer to aid in recovery lie in efforts to find his 
place in the national movement to rehabilitate agriculture, 
such as the land-use development movement and the rural 
social betterment program. With these basic conceptions 
always in mind, the details of engineering procedure in- 
volved and the attainment of technical efficiency will take 
care of themselves. 
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HE RAPIDLY growing hard-facing process finds 
another successful application in protecting the edges 
of thresher cylinder teeth against wear. In thresh- 

ing such crops as wheat and oats, the cylinder teeth serve 

the double function of pulling the unthreshed grain into 
the cylinder of thresher, breaking the straw, and partially 
separating the straw from the grain. 

There are from 70 to 160 teeth in each machine, and 
these teeth, made of a mild steel to prevent breakage, wear 
rapidly, the sides and ends rounding over after a few days 
service. In fact, in sections of the country where a great 
deal of bean threshing is being done, the total life of the 
teeth may be only 30 to 40 days, after which replacement 
becomes necessary. 

The labor necessary for installing a new set of teeth is 
considerable, and replacement may come at a time when 
every minute counts. It takes two men about two days each 
to change a complete set of teeth. Also, worn teeth greatly 
reduce the efficiency of the machine, necessitate about 50 
per cent slower threshing speed, fail to remove all the grain 
from the straw, and permit uncleaned grain to mix with 
the cleaned grain. 

In an effort to increase the life and efficiency of the 
teeth, a number of farmers have tried applying a hard- 
facing alloy to the wearing edges and are obtaining remark- 
able results. Reports from Missouri, for example, indicated 
that hard-faced teeth last from six to ten times longer than 
untreated teeth. In fact, in sections where the usual life 
was 30 to 40 days, hard-faced teeth have been in service 
for 90 days with no appreciable signs of wear. The accom- 
panying illustration shows the difference in wear between 
two cylinder teeth which ran side by side in the same ma- 
chine for 30 days. The lower tooth which is practically 
unworn was first rebuilt with steel and then faced with a 
thin coating of hard-facing alloy. 

Similar results have been obtained in Kansas where 
hard-faced teeth were installed side by side with the plain 
steel teeth. After a season’s run, the plain teeth were badly 
worn but the hard-faced teeth showed little or no signs of 
wear. The use of hard-faced teeth has resulted in a greatly 
reduced number of replacements, a better and more efh- 
cient job of threshing, and substantial savings in fuel. 
Another feature is that, when eventually worn, the hard- 
faced teeth can be rebuilt for a similar long period of 
service. This operation can, of course, be repeated indefi- 
nitely. 

Cylinder teeth are hard-faced along the same general 
lines as other wearing parts. After being thoroughly 
cleaned, the base metal should be brought to a sweating 
heat with an excess acetylene welding flame. A cobalt- 
chromium-tungsten alloy welding rod should then be ap- 
plied as thin as it will readily flow, care being taken to 
deposit approximately the same amount of metal on each 
tooth to equalize their weight and thus keep the machine 
in balance. 

A welding shop in Missouri has designed a simple jig 
which consists of a piece of flat iron through which twelve 
3/,-in holes are drilled. The threaded ends of the teeth 
are inserted in these holes and the teeth are then hard- 
faced on the ends and finally turned over and hard-faced 
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on the sides. By means of the jig a good welder can hard- 
face a tooth in 45 sec. About 80 or 90 teeth can be hard- 
faced with 1 Ib of the alloy. 

The total cost for hard-facing a tooth, including weld- 
ing rod, oxygen, acetylene, and labor, is considerably less 
than the cost of a new tooth. The savings result not only 
in the longer life obtained, but in the greatly reduced num- 
ber of replacements and the increased efficiency of the 
machine. 


Research in Industry 


y tess QUESTION is being asked in many quarters why 
research is needed in the industries in the face of over- 
production in some lines and the generally prevailing sub- 
normal buying power in many industries, including the 
agricultural industry. The program of agricultural research 
especially has come under fire, apparently with the unfor- 
tunate and inaccurate thought in the minds of many that the 
sole purpose of research is to increase production. 

History shows that emergencies such as the present occur 
from time to time and invariably result in readjustments in 
many human affairs, particularly those of an industrial char- 
acter. History also shows that some industries survive such 
emergencies and others do not. There is a lot of evidence 
to indicate that those industries which have available the 
knowledge and foresight to permit them to intelligently 
readjust their affairs quickly and with a minimum of ex- 
pense, lost motion, and lost energy, are usually those which 
survive such emergencies and eventually thrive again. 

This appears to be one of the main justifications for the 
entry of research into industry. Where readjustments of 
both a social and scientific character are necessary, as in the 
present agricultural emergency, research is ready to point 
the way. The results of research provide both the inspira- 
tion and the basis for wise and ethcient readjustments, and 


in that respect agriculture is no different from any other 
industry. 


THIS PICTURE SHOWS THE DIFFERENCE IN WEAR BETWEEN TWO 

CYLINDER TEETH WHICH RAN SIDE BY SIDE IN THE SAME THRESHER 

FOR 30 DAYS. THE LOWER TOOTH, WHICH SHOWS PRACTICALLY NO 

WEAR, WAS FIRST REBUILT WITH STEEL AND THEN FACED WITH A 
THIN COATING OF STELLITE 
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O MUCH ATTENTION is being given today to the 
many special applications of light in rural areas that 
the need for adequate light for seeing—in the farm 
home and in the farm buildings as well—seems sometimes 
to be overlooked. Yet the science of seeing has shown un- 
mistakably the waste of human resources that inadequate 
light entails, and the troubles that it leaves in its wake in 
the form of eyestrain and permanently impaired eyesight’. 

People grow up and spend their lives on the farm, and 
from the early years when education starts they are con- 
santly using artificial light. Will it be insufficient, from 
poorly placed glaring sources, or will it be suitable and 
ample for seeing, making life comfortable and pleasant? 
Those who have the opportunity to advise the farmer have 
a great responsibility in this matter of seeing, which plays 
such an important part in his welfare. 

Much has been written about lighting the farm home 
and the farm buildings. There have been bulletins’ on 
witing and others especially devoted to lighting. Many of 
the state farm electrification projects that flourished a few 
years ago had lighting installations that properly could be 
called models. ‘Then the National Rural Electric Project 
was developed, with lighting that was the result of much 
time and study by a special committee’. Now that many 
of these projects have ended, and their farmers are on their 
own again as far as their electrical equipment and its use 
are concerned, it is a good time to take stock and draw 
new conclusions from experience. 

It is obvious that the farmer appreciates electric light 
in terms of its greater convenience, its elimination of 
troublesome maintenance, and its greater safety. It is doubt- 
ful if he appreciates at all the necessity for light from the 
standpoint of seeing. The recently developed sight meter’ 
makes it possible to check the lighting results in the home 
or farm building, and it is as easy to read as a thermometer. 
The results are shown, not in a nebulous sort of term like a 
foot-candle, but in plain and specific language as to whether 
there is sufficient light for the visual task or not. If the 
sight meter says that the light is insufficient, it is obvi- 
ously so. 

Perhaps in our extension and demonstration work we 
have placed too much emphasis on fixtures and wattages, 
and too little on the result, on light itself. Often a fixture 
has been installed which might function perfectly when 


—- 


‘Contribution of the Committee on Agricultural Lighting pre- 
sented before the Rural Electric Division at the 28th annual meeting 
of the American Society of Agricultural Engineers, at Detroit, Mich., 
June 1934, 

‘lluminating engineer, General Electric Company. Mem. A.S.A.E. 

Seeing and Human Welfare, M. Luckiesh, William & Wilkins 
o., Baltimore, 1934. 
_ ‘Wiring the Farm, CREA Bulletin, Vol. V, No. 1, Electric Wir- 
BG for the Farm, F. B. Wright & B. B. Robb, Cornell Extension 
ulletin, Feb. 1931. Farm Lighting, W. C. Brown, Bulletin of 
National Lamp Works, General Electric Company. 

National Rural Project, Report No. 1, October 1931. 

, Distributed by Sight Light Corporation, Chrysler Bldg., New 
York City. 
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equipped with suitable shades and with lamps of adequate 
wattage. And too often the farmer has either not pro- 
vided shades at all because of their cost and has used small 
lamps to reduce his monthly bill, or he has put in too small 
lamps and then removed the shades in the natural effort to 
obtain more light. The result is light totally inadequate 
for seeing and with troublesome glare. In these days of 
economic stress we should simplify our recommendations to 
provide for lighting of the simplest sort, yet light which 
will be reasonably adequate. As one of the rural electric 
project directors put it: “Is it not better to have an efh- 
cient kitchen-type lighting unit in the living room of a 
small farm (and the glass can of course be decorated) than 
a so-called living-room type of ceiling fixture which in 
effect is merely two or three sockets on the ceiling with 
bare lamps of low wattage?” It is better, and there is much 
food for thought in this idea of simplification. For exam- 
ple, in spite of what we might have to say about the bene- 
fits of suitably-located convenience outlets, a pendant outlet 
from a ceiling fixture is better than none at all. And a 
switch for the light in the pendant will serve where there 
is no money to install the more desirable wall switches at 
the entrance doorways. 

Today there are various types of inexpensive yet effec- 
tive fixtures available, which can be used where there are 
no funds available for more permanent kinds. Typical of 
these are the pin-it-up lamps, and the so-called socket 
adaptor units which attach to an ordinary hanging socket 
and convert a bare lamp into an effective lighting unit ot 
good appearance. Then there is the new three-light lamp, 
with its two filaments of 100 and 200 watts, which may be 
used singly or together. A semi-indirect type of portable 
lamp with this bulb will furnish good light for reading or 
sewing, or, with both circuits on, illuminate the entire room. 

One of the greatest sources of eyestrain and permanent 
impairment of vision has been the lighting so often used by 
young people when they read or study. Most of the so- 
called reading or study lamps have been anything but suit- 
able for the purpose. Recently the school lighting commit- 
tee of the Illuminating Engineering Society has developed 
a new study and reading lamp’. This lamp, in desk and 
floor types, is simple in construction, attractive in appear- 
ance, and is carefully designed to give superior lighting 
results. With a 100-watt lamp, lighting levels of 25 to 
35 foot-candles are obtained on a desk, and the indirect 
component produces a moderate amount of general lighting 
which greatly reduces the eyestrain that comes when one 
repeatedly looks up from a brightly lighted page out into a 
darkened room. Three features of this lamp are: (1) An 
inverted white glass shade which surrounds the lamp and 
greatly reduces the brightness when one looks directly at it, 
(2) the parchment shade is sprayed white on the inner 
surface, making the lamp highly efficient, and (3) the 
standard is 191/, in to the bottom of the shade, thus pro- 
ducing good coverage on a desk or table top. 

Several fixture manufacturers are now producing this 
lamp and the prices on it are extremely reasonable. Most 
important is the fact that rigid specifications have been 
developed by the Illuminating Engineering Society, and the 
lamps will be tested by the Electrical Testing Laboratories 
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THIS FARM YARD IS LIGHTED BY 
ONE 200-WATT LAMP IN A SHAL- 
LOW DOME ENAMELED STEEL RE- 
FLECTOR MOUNTED ABOVE POLE 
AND BY A 100-WATT LAMP IN 
THE SAME TYPE OF REFLECTOR 
MOUNTED ON THE SIDE OF THE 
BARN. BOTH LIGHTS ARE CON- . 
TROLLED BY THREE SWITCHES; a it 


and sold with a tag, designating the proper size bulb and 
the fact that it has IES approval. The ASAE Committee on 
Agricultural Lighting feels that this new lamp will be espe- 
cially valuable in the farm home, in view of the superlative 
lighting for reading and studying, and its low cost. 

In farm buildings the methods of lighting have been 
well established. The. advantages of porcelain-enamelled 
reflectors in practically doubling the amount of light where 
it is needed are fairly well appreciated. Less understood, 
however, is the need for maintenance.. Frequent wiping is 
essential to eliminate dust and dirt, and cleaning with soap 
and water to remove fly specks; otherwise much light is 
lost and energy is paid for that is really not used as light. 

Attention should be called to the rusting of exposed 
wiring devices unless they are painted occasionally. A 
particular offender in this respect is the common black-iron 
switch box, which unless painted will start to rust away 
after a few years, especially in damp locations. Even gal- 
vanized fittings should be watched for rust spots, and 
painted if they develop. 

From the standpoint of utilitarian lighting on the farm- 
stead, your Committee urges that you keep ever in mind 
the need for light adequate for seeing, bearing in mind 
that it is possible to provide the necessary quantity of light 
and correct distribution at a minimum of cost, through the 
use of the recently developed inexpensive types of fixtures 
which produce good lighting results. 

Light is not merely a utilitarian tool by which we see; 
it can be used to make life gayer, to entertain our friends, 
to make the beauties of the day available after dark— 
to vivify the flower garden, for example. In the garden at 
night light reveals new and often unsuspected aspects. 

In the past, garden lighting has usually been a matter 
of using a few floodlights, placed to illuminate the desired 
portions. Lately, however, garden lighting has become a 
new art, with new types of lighting units’ that can be used 
in individual ways with a delicacy of control which permits 
the production of just the desired picture. There are shields, 
for example, mounted on metal spikes which may be stuck 
in the ground at desired places. Back of each shield is a 
10-watt lamp of the type used on outdoor Christmas trees, 
which casts a soft flood of light over the blooms or foliage 
immediately behind. Some of these shields are in the form 
of illuminated birds, squirrels, and kindred designs, which 
add piquancy both day and night. Then there is the light 
rock, especially appropriate for the rock garden. This suc- 
cessively camouflages a lighting unit so that it can be placed 
just where it is needed. The new lighted lily-pad unit at 
small cost transforms even a tiny pool. Inexpensive port- 
able floodlights, such as the handy floods, are available for 
the touches of general lighting here and there which com- 
plete the picture. These floods can be made to do double 
duty, if desired, and provide light for outdoor games and 
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parties, for working in the garden or for protection against 
marauders. 

For seasonal decorations, not merely at Christmas time 
but for the other holiday occasions as well, light can be of 
great help in achieving the novel and unusual. Lighted 
favors can make an otherwise ordinary party a momentous 
occasion. Festoons of sockets for light decoration are now 
available in any length, with the sockets spaced at any de- 
sired distance apart, in the standard size base or the more 
compact intermediate base. Especially interesting, and sim- 
ple as well, is the use of lighted balloons, hung in festoons, 
or clusters. The balloons are inflated and slipped over the 
bulbs of the conical-shaped Christmas tree lamps, which 
have been moistened. The neck of the balloon grips the 
bulb tightly, and holds the air sufficiently long to last for 
the period of the usual party. 

Much has been said and written about the gascous- 
discharge types of light sources, and there have been many 
optimistic predictions based upon the high efficiencies with 
which light may be produced by them. Lately the high- 
pressure mercury lamps and the sodium lamps have created 
especial interest. For the farm, the low-pressure, mercury- 
vapor arc lamp has been available for years as a source of 
ultra-violet energy. From the standpoint of utilitarian light 
on the farm it would appear that the mercury and sodium 
sources are not generally applicable in their present forms, 
largely because of the undesirability of the colors produced. 
With the sodium lamps, the color is practically a mono- 
chromatic yellow, and in its light all colors appear as shades 
of yellow. Similarly the high-pressure mercury lamp is 
deficient in the yellow and red region of the spectrum. 
While a good quality white light can be had by combining 
the mercury-vapor lamp with incandescent lamps, this does 
not seem promising for farm use at this time because of 
the large size of the units, and very large sized lighting 
units are not common on the farm. There may be some 
future application for the vapor lamps, such as the sodium, 
for lighting large yards, or large areas such as fields, where 
the intensities are so low that the color of light ceases to be 
a factor, yet where the quantity of light is sufficiently great 
to take advantage of the higher efficiency of the sodium 
lamp. 

The first major application of these gaseous-conductor 
lamps has been in the lighting of heavily traveled highways. 
On such highways, as on city streets, about half of the 
night accidents have been found attributable to inability to 
see. In spite of the marked improvements which have been 
made in automobile headlights, they are still misused by 
many drivers, with glare and insufficient light resulting. 
Highway lighting is of particular interest to our rural popu- 
lation because it discourages pilfering and promotes the 
safety of pedestrians, and most of the pedestrians on rural 
highways are farm people. 
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Agricultural Engineering Digest 


A review of current literature by R. W. TRULLINGER, senior agricultural 
engineer, Office of Experiment Stations, U. S. Department of Agriculture. 
mm 


HousEHOLD REFRIGERATION, H. B. Hull. Nickerson & Collins 
Co., Chicago, 1933, 4. ed., rev. and enl., pp. 690, figs. 278. This 
is the fourth revised and enlarged edition of this book. 


RETAINING WALL DesicN. Pub. Works, 64 (1933), No. 11, 
pp. 21, figs. 2. In a second contribution to the subject of a brief 
iechnical analysis is given of the design of reinforced concrete 
walls. 


PLANNING THE WILLAMETTE VALLEY FARMHOUSE FOR 
Famity Neeps, M. Wilson. Oregon Sta. Bul. 320 (1933), pp. 
41, pls. 8. This bulletin is intended to aid designers by listing 
the functions of the house, describing the conditions under which 
the activities of the Willamette Valley farm home are pursued, 
and pointing out specific arrangements desirable for the conditions. 
The suggestions are intended to aid home builders in insuring 
completeness and suitability in arrangements for their households, 
and in arriving at the most desirable solutions for some of their 
planning problems. 

It is pointed out that the needs of the farm family in the 
valley are well served by a house having the following features: 
(1) A first floor consisting of kitchen, bedroom, and toilet fa- 
cilities, and at least two other rooms serving the purposes of a 
second bedroom, main living room, supplementary living room, 
space for serving “company meals,” sewing, farm office, and chil- 
dren’s play room; (2) a second floor providing three bedrooms 
and toilet facilities, all reached directly from a center hall; (3) 
an “auxiliary area” for washing, for large-scale food preparation 
and preservation, and for the storage of products preserved at 
home; (4) a first-floor hall so located as to carry as much 
trafic as possible; (5) closed stairways between floors; (6) a 
front entrance located near the corner of the house facing the 
highway and the farm drive; (7) a back entrance near the corner 
facing the farm drive and farm buildings; (8) entrances ade- 
quately protected against rain; (9) provision for unloading 
passenger cars under cover; (10) driveway permitting bulky or 
heavy articles to be brought by truck to the entrance nearest the 
auxiliary area; (11) a;lawn of the minimum size required as 
a setting for the house; and (12) closets for the storage of 
clothes, bedding, cleaning equipment, and unused furnishings. 


LARGE RETAINING-WALL TESTS: I. PRESSURE OF Dry SAND, 
K. Terzaghi. Engin. News-Rec., 112 (1934), No. 5, pp. 136-140, 
figs. 7. Tests conducted at the Massachusetts Institute of Tech- 
nology are reported. The results furnish data covering the effect 
on earth pressure of wall movement through the entire range up 
to a yield sufficient to produce slip. The tests in the first report 
were confined to dry sand and were to determine how any yield- 
ing of the retaining wall affects the direction and intensity of 
sand pressure. 

The data show that there is almost no difference between the 
hydrostatic pressure ratio & curves for a wall which yields by 
tilting and a wall which yields parallel to its original position, 
provided both walls are backed with compacted sand. On the 
other hand, there is no resemblance between the & curve for a tilt- 
ing wall backfilled with compacted sand and a tilting wall back- 
filled with loose sand. 

The results showed that a striking difference exists between 
the behavior of dense and of loose backfill. For compacted back- 
fill the hydrostatic pressure ratio & corresponding to the pressure 
acting on the wall in its original position may have any value 
between 0.35 and 0.7, depending on how the fill was made. In- 
ward movement of the wall through a distance of about 0.001 4 
(one-thousandth of the depth of the backfill) increases & up to 
values of 2.0 to 2.5, while outward movement of the same amount 
leads to the smallest values & can assume (about 01.). Any 
further outward movement again causes an increase of the lateral 
pressure. 

For compacted backfill the angle of internal friction assumes 
a well-defined maximum after the wall has yielded through an 
average distance of about 0.0007 4. If the wall yields further, 
the angle of internal friction increases again and approaches the 
maximum value for the loose backfill. 

The coefficient of wall friction with dense backfill is extremely 
variable. If the wall moves inward toward the fill, the wall 


friction remains negligible. During outward movement the wall 
friction first assumes a maximum then it gradually decreases toward 
the value that corresponds to the coefficient of wall friction for 
loose backfill. 

For loose backfill, prior to any movement of the wall, the 
hydrostatic pressure ratio is about 0.4. Movement of the wall 
inward toward the fill through a distance of 0.001 4 raises the 
value of & up to less than unity. On the other hand, outward 
movement decreases the lateral pressure until, after a movement 
through a distance of more than 0.008 4, slip occurs. At this 
point of the hydrostatic pressure ratio assumes the Coulomb value 
approximately corresponding to the angle of repose. For the 
entire range of the movement, the coefficient of wall friction re- 
mains practically constant. 

For both dense and loose backfill an intermission in the process 
of outward movement of the wall causes a slight decrease in 
wall friction, and increase in the value &, and in most cases a 


slight upward movement of the point of application of the re- 
sultant pressure. 


MANY EXPERIMENTS SHOw How To Apply FERTILIZER FOR 
Best Resutts, R. R. Smalley. Fert. Rev., 8 (1933), No. 4, pp. 
10-13, figs. 6. This is a brief summary of some of the more 
important results of an investigation into the mechanical place- 
ment of fertilizers being conducted by a joint committee, includ- 
ing among others the National Fertilizer Association, the American 
Society of Agricultural Engineers, the U.S.D.A. Bureaus of Agri- 
cultural Engineering and Chemistry and Soils, and several of the 
state agricultural experiment stations. : 

In general it has usually been found better to apply mixed 
fertilizer in bands at the sides of the row and slightly below 
the level of the seed than to apply it under the seed. For small 
grains light applications may be made with the seed. Too much 
mixing of fertilizer with soil is not good practice. 


Much improvement is reported in fertilizer distributors and 
attachments. 


A New INSTRUMENT DEVISED FOR THE STUDY OF COMBUS- 
TION, C. F. Taylor, C. S. Draper, E. S. Taylor, and G. L. Williams. 
S.A.E. Soc. Automotive Engin. Jour., 34 (1934), No. 2, pp. 59-62, 
figs. 8. In a contribution from the Massachusetts Institute of 
Technology a new instrument for studying combustion and de- 
tonation in internal-combusuon engines is described. 

Essentially, the instrument consists of a small diaphragm ex- 
posed to cylinder pressure. Motion of this diaphragm is im- 
parted to a coil of wire which moves axially in a radial magnetic 
field. Th electromotive force, generated by the coil motion, may 
be amplified and analyzed by means of an oscillograph, or the 
energy output may be integrated by means of a suitable instrument. 

The element consists of a very light coil of wire wound on 
a magnesium spider which is supported in a magnetic field by the 
steel diaphragm. The magnetic field is furnished by a coil wound 
on a soft iron core. The magnetic path is completed through 
the outer shell of the instrument. The leads to the coils are 
brought in through a Bakelite block and cooling air is introduced 
through a tube. The diaphragm is directly exposed to engine 
cylinder pressure, and the change of pressure during the engine 
cycle results in a corresponding movement of the diaphragm and 
coil. This motion sets up an electromotive force in the coil which 
is proportional to the coil velocity. This velocity would be pro- 
portional to the rate of pressure change in the cylinder if the 
diaphragm and coil had no mass. The extent to which this ideal 
condition is approached depends upon the relation of mass to 


stiffness in the system, i. e., to its natural frequency characteristics 
and damping. 


THE PRESERVATIVE TREATMENT OF ESTATE AND FARM TIMBER, 
R. C. B. Gardner. Brit. Wood Preserv. Assoc. Circ. 1 (1933), 
pp. 36, figs. 7. Technical and popular information is given on 
the preservative treatment of timbers. 


ELECTRICALLY HEATED HotTBeEDs. Connecticut (New Haven) 
Sta. Bul. 357 (1934), pp. 140, 141. The progress results of 


service tests of electrically heated hotbeds at the Windsor branch 
station are briefly presented. 
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Engineering in Pest Control 


N ITS LAST ISSUE (September) the “Implement and 
iT Machinery Review” of London, England, cites for 

editorial emphasis from an investigation at the South- 
Eastern Agricultural College at Wye that “it is now neces- 
sary that engineers should keep pace with other scientific 
advances for the control of pests, and devise means of 
applying chemicals in an efficient way or on a large scale.” 
This provokes some reflections, among which is the asserted 
fact that the spray-residue problem, as we know it today, 
had its origin in the imposition by the British of an arsenic 
limit for apples, which in its turn did not begin with 
apples, but with cases of arsenic poisoning from beer. 

A review of these pages through recent years is evidence 
enough of the increasing attention being given by American 
agricultural engineers to the engineering phases of spraying. 
More significant is the formation, something over a year 
ago, in the Society of a technical committee on pest control. 
This, the youngest of such committees, has a peculiarly 
difficult task in that its subject matter is hard to classify, 
ramifying through several of the major technical divisions. 
Young as this committee is, it has shown vision in refusing 
to limit its subject matter to application of sprays or kindred 
chemical agents; instead it has broadened its approach to 
embrace every plausible form of physical influence. 

In the present state of knowledge many of these pro- 
posals seem far-fetched. Yet electrocution of the codling 
moth, for example, has reached a degree of effectiveness 
and economy that is competitive with the old and presum- 
ably — processes of poisoning with arsenicals. The 
possibilities of electrostatic attraction, diathermic destruc- 
tion, and other seemingly weird phenomena are not to be 
dismissed, but developed. 

Heat, too, is an agent in pest control which the com- 
mittee deems worthy of serious study. Although a costly 
agent as then applied, its part in meeting the corn-borer 
invasion at its acute peak left lessons which should not be 
forgotten. Indeed, the fact that all of the effective effort 
in combatting the corn borer at that stage was engineering 
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in character should be a source of abiding inspiration. That 
“learning to live with the corn-borer” took the form of 
simple mechanical expedients shows that the possibilities, 
and especially the economics, of mechanical methods de. 
serve further study. 

The use of chemical poisons is no longer the single 
problem of —— Their removal has become another 
problem, and one that promises to become more exacting 
as time goes on. So long as these processes seem necessary, 
the engineer will do his best to make them efficient. Indeed, 
only efficiency in the engineered phases can combat the 
increasing costs of more frequent and more thorough appli- 
cations as apparently are needed. But if the law of dimin- 
ishing returns is to be avoided, it seems likely that we shall 
have to shift, at least in part, to physical agencies. The 
engineering of pest control deserves emphasis from every 
branch of the profession. 


Farmers Report on Rubber 


T THE RISK of being slightly unethical, we have 
given a reading to about a hundred of the reports 
from farmers covering their experience with pneu- 

matic tractor tires. These reports are in the form of ques- 
tionnaire and additional comment, and are being gathered 
by the ASAE Committee on Wheel Equipment as a source 
of data for its report to be presented at the Power and 
Machinery Division meeting early next month at Chicago. 
We shall not encroach on the Committee’s task of tabula- 
tion, correlation, and conclusion. Yet some cursory impres- 
sions may whet interest for the report and its discussion. 

As a matter of declared practice thus far, road hauling 
seems to be a minor factor. Only a few farmers have so 
used their tractors, and among them it comprised but a 
small fraction of the total tractor usage. To base conclu- 
sions on these facts probably would be misleading. Of the 
tractors now running on rubber, only a few are geared to 
such road speeds as would seem practical in comparison 
with those offered by a truck; and of these, still fewer 
have for running mates rubber-tired wagons or trailers suit- 
able for operation at road speeds. In contrast, most farms 
nowadays have one or more trucks available. 

This general situation, and also the high regard of 
farmers for the speed possibilities of rubber-tired tractors, 
ate reflected by one farmer who put onto rubber tires a 
tractor several years old, and so geared that it could not 
exceed three, or at most four, miles an hour under its own 
power. For moves of any length he hitches it behind his 
truck and tows it at thirty miles an hour. 

There are both challenge and encouragement in the 
number of these farmers who, despite their general en- 
thusiasm for rubber tires, recognize the limitations of their 
present tires as rubber-tired jobs, and look for these limita- 
tions to be wiped out in new models. Of course, this recog- 
nition, or its reflection in these reports, is far from com- 
plete. One remarks on this feature, another on that; still 
others make no such comment. But coming as it does on 
their own initiative, it implies a much broader receptivity 
when they see actual tractors designed to exploit the full 
possibilities of the agricultural tire. 


Comfort Engineering for the Tractor 


MONG THE POINTS brought out by farmers in 
their reports and comments on rubber-tired tractors 
is their emphasis on the way rubber tires promote 

the operator's comfort and (some say) health. It will be 
difficult for the ASAE Committee on Wheel Equipment to 
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reduce this emphasis to statistical form. It appears in under- 
soring, in words writ large, in sudden vigor of homely 
phraseology. 

Comfort for the tractor operator has been urged from 
time to time at ASAE meetings, especially in discussions, 


ple for years. The cast-iron mower-type seat has come in for 
= much castigation, but progress toward anything like real 
ng comfort has lagged. Of necessity, the cost department is a 


stern gauntlet to run. Admittedly, too, open-air housing of 


ed, tractors is not favorable to tapestry upholstering, but it does 
. not scratch off the whole comfort question. 
on While probably representing only a minority of tractor 
all users, enough of them to strike attention report 1000, 1200, 
rhe 1500, and even 2000 tractor-hours annually. That is time 
. enough to justify some real comfort engineering. Possibly 
it would bring perspective to the problem if tractor manu- 
facturing executives and designers would do from one to 
two thousand hours of their daily work with seats from 
their tractors substituted for their usual chairs. 
‘ie Comfort involves more than seats, to be sure. For one 
sie thing, it includes exhaust muffling and disposal. And what 
we call comfort is more than comfort, strictly speaking. It 
Hl runs into bodily strains and postures, vision and its proper 
_ use, and the subtle nervous effects of noise. The aan 
red tion which the pneumatic tire has made toward comfort, 
_ and the spontaneous acclaim that farmers give it on that 
ind sore, should inspire our faith and broaden our vision as to 
80. the human and sales value of comfort. 
ila- One of our brethren in automotive engineering—C. F. 
vol Kettering, if memory serves—has said something to the 
: effect that an automobile is adequately engineered, not when 
ing it merely performs well as a machine, but when every item 
lage of its operation is engineered in conformity with the 
ag anatomy, physiology, and psychology of the human beings 
lu- who ride in it, and especially of those who drive it. We 
the believe the tractor as a machine and an economic utility 
to is suficiently well established that we can well shift some 
pian emphasis to a similar viewpoint. We might well make the 
on tractor less like a motorcycle and more like a modern truck 


or bus in its provision for the operator. 

In the horse-age, when farming was done at two miles 
an hour, and the operator could get off and walk for a rest, 
seating was a minor item. Repetition of the seat on the 
whole list of implements made its cost rather important. 
Now that most of those seats are combined on the tractor, 
and it is occupied up to two thousand hours a year, it seems 
in order to discard the horse-age attitude—and that not 
alone as regards the seat which we use for a symbol, but of 
all factors affecting the operator. 

While the rubber tire brings a substantial measure of 
comfort, it also brings a bouncing problem. As its higher 
speeds come to be utilized in routine practice there will be 
a wind-velocity problem. All told, the rubber tire has 
brought to a head the whole human question of comfort, 
safety, and perhaps of health. 


“Misuse of the Term ‘Labor’” 
To the Secretary of ASAE: 


PROPOS of the recent suggestion of Mr. Shedd for an 
ASAE standard nomenclature defining labor as a 
service derived only of human effort, it is quite clear 

that anyone thinking otherwise would not be literate. Fur- 
ther, such individual using the term in any other way in 
writing would be guilty of loose writing. 

Labor is defined as “the service rendered or part played 
y laborer, operative, or artisan in the production of wealth, 
as distinguished from service rendered by capitalists.” In 
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no definition of power is there mention or reference to 
expressing power as horse-labor, steam power-labor, or 
motor-labor. 

It appears that we already have a standard, the literary 
standard of our time. Therefore, it would be amusing per- 
haps for our Society to adopt such a standard as suggested. 
Also, an ASAE standard would be not nearly so effective a 
tool in combatting misuse of the term as our present literary 
standards. Once these literary standards are pointed out by 
this Society, and still a speaker or writer insists on being 
illiterate, there is little that can be done about the matter. 


FRANK J. ZINK 
* * Ke * 


To the Secretary of ASAE: 

Though agreeing with Claude K. Shedd in his protest 
against misuse of the term “labor” to designate the per- 
formance of tractors or draft animals, and for the reasons 
he has ably stated, I see no occasion for formal action by 
the ASAE, whether through the Standards Committee or 
otherwise. It seems to me beneath the dignity of this Soci- 
ety to clutter up its ——— with standards or resolu- 
tions which merely affirm the authority of the dictionary. 

Among the several senses in which “labor” is used, ac- 
cording to Webster's International dictionary, it is explicitly 
limited to human scope in the two specific usages covering 
economic and sociologic application. In the more general 
definitions, its limitation to the genus homo is (barring 
mention of horse-sense) implicit through inclusion of intel- 
lectual as well as muscular effort. 

Not only is any action by our Society uncalled for, but 
it might be a bit unkind to our contemporaries to make an 
issue out of their little lapse from literacy. 

W. B. JoNEs 
‘s & « 
To the Secretary of ASAE: 

I have read with a great deal of interest the item on 
page 364 of the October AGRICULTURAL ENGINEERING, 
entitled ‘Misuse of the Term ‘Labor’.” 

I wish to endorse most heartily the suggestions offered 
by Mr. Claude K. Shedd with regard to the use of this term 
in connection with the discussion of power, labor, and 
machinery costs of crop production. In the Division of 
Agricultural Engineering at the University of Minnesota 
we have already adopted in our class work the very idea 
which was suggested by Mr. Shedd. It does not seem right 
or fair that the term “‘labor’’ should be used to apply both 
to human effort and to that of animals or mechanical de- 
vices as well. 

I feel that the suggestions should be presented to 
Standards Committee of the Society for its earnest con- 
sideration. 

A. J. SCHWANTES 
es & © 
To the Secretary of ASAE: 

I am very much in favor of Mr. Shedd’s recommenda- 
tion on the use of the term “‘labor’’. Many mechanical terms 
that have specific meanings among scientific men are more 
or less hazy among laymen. To avoid confusion as much 
as possible, it is the duty of professional men to adopt defi- 
nite meanings for the terms they commonly use and to use 
those terms only in that sense. 

“Power” is a term that has a definite meaning and 
involves all three fundamental units of force, length, and 
time, but it is frequently misapplied not only by farmers 
and laymen, but by engineers themselves. 

Any move toward definitely defining these terms and 
promoting their use only for that meaning is to be com- 
mended. 


H. E. Murpock 
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MEETING PROGRAM 


American Society of Agricultural Engineers —Power and Machinery Division 
THE STEVENS, CHICAGO, ILLINOIS 


Chairman, A. W. Lavers, chief engineer, tractor division, 
Minneapolis-Moline Power Implement Co. 


MONDAY FORENOON, DECEMBER 3 
9:30 To 11:30 
Presiding: W. F. Heesch, general manager, French & 
.Hecht 


1 PAPER: “Strength Testing Procedure for Farm Imple- 
ment Type Wheels’—O. B. Zimmerman, consult- 
ing agricultural and mechanical engineer. 

Discussion: Led by E. E. Einfeldt, chief engineer, 
French & Hecht 

2 PAPER: “Some Effects of the Diameter on the Per- 
formance of Tractor Drivewheels’—E. G. McKib- 
ben, associate professor of agricultural engineering, 
Iowa State College 


Discussions: (1) O. E. Eggen, chief engineer, 
tractor division, Oliver Farm Equipment Co.; 
(2) Elmer McCormick, chief engineer, John 
Deere Tractor Co. 
* * * 
MONDAY AFTERNOON, DECEMBER 3 
2:00 To 4:00 


H. W. Delzell, manager, technical service, 

tire division, B. F. Goodrich Rubber Co. 

1 ADDRESS: “The Future of the Farm Tractor’— 

H. C. Merritt, manager, tractor division, Allis- 
Chalmers Manufacturing Company 

2 SYMPOSIUM: “1934 Developments in the Applica- 

tion of Pneumatic Rubber Tires to Tractors and 

Other Farm Equipment” 

(a) Report of a Survey Among 2000 Farm Users 
of Rubber-Tired Tractors, by C. W. Smith, 
agricultural engineer, University of Nebraska. 
(A contribution of the ASAE Committee on 
Agricultural Wheel Equipment) 

(b) Reports on Research Studies of Rubber-Tire 

Applications 

(1) “Application of Rubber Tires to Com- 
bines’—I. D. Mayer, agricultural engi- 
neer, Purdue University 

(2) “A Study of the Use of Rubber-Tired 
Tractors on Listed Crop Ridges’”—F. J. 
Zink, agricultural engineer, Kansas State 
College 

(3) “Efficiency Tests of Rubber Tires’—A. 
W. Clyde, agricultural engineer, Pennsy!- 
vania State College 


oe & * 
MONDAY EVENING, DECEMBER 3 
8:00 To 10:00 
COMMITTEE AND GROUP ROUND TABLES 


a 
TUESDAY FORENOON, DECEMBER 4 
9:30 To 11:30 
F. J. Zink, associate professor agricultural 
engineering, Kansas State College 
1 PAPER: “A Study of Power Requirements and Effi- 
ciency of Grain Threshers”—G. W. McCuen, pro- 
fessor of agricultural engineering, and E. A. Silver, 
research agricultural engineer, Ohio State University 
Discussion: Led by F. N. G. Kranick, J. I. Case 
Company 
2 PAPER: “The Field for Small Combines’—W. M. 
Hurst, associate agricultural engineer, Bureau of 
Agricultural Engineering, U. S. Department of 
Agriculture 
Discussions: (1) Walter R. Dray, development 
engineer, Allis-Chalmers Manufacturing Com- 
pany; (2) Martin Ronning, engineer, Minne- 
apolis-Moline Power Implement Co. 


Presiding: 


Presiding: 


, tural engineering, Kansas State College. 


TUESDAY AFTERNOON, DECEMBER 4 
2:00 To 4:00 


Presiding: C. E. Ramser, senior drainage engineer, 
Bureau of Agricultural Engineering, U. S. 
Department of Agriculture 
1 SYMPOSIUM: “Variable Field Requirements of Ter- 
racing Equipment’’—Led by R. W. Baird, associate 
agricultural engineer, Bureau of Agricultural Engi- 
neering, U. S. Department of Agriculture 


Discussions: (1) L. J. Fletcher, agricultural engi- 
neer, Caterpillar Tractor Co.; (2) E. V. Col- 
lins, agricultural engineer, Iowa Agricultural 
Experiment Station; (3) J. C. Wooley, agri- 
cultural engineer, University of Missouri 

2 PAPER: “Vegetable Seeder and Cultivator for the 
One-Plow Tractor’—D. C. Sprague, agricultural 
engineer, Pennsylvania State College 

3 PAPER: “The Basin Method of Planting Corn’— 
C. K. Shedd, agricultural engineer, Bureau of Agri- 
cultural Engineering, U. S. Department of Agri- 
culture, and E. V. Collins, agricultural engineer, 
Iowa Agricultural Experiment Station 


* * 


TUESDAY EVENING, DECEMBER 4 
7:00 To 10:00 
Presiding: A. W.Lavers, chief engineer, tractor division, 


Minneapolis-Moline Power Implement 
Company 


* * ££ FF 


SAE Tractor Program 


A program of special interest to tractor engineers, to 
be presented at The Stevens, Chicago, December 5 and 6, 
has been arranged by the Tractor and Industrial-Power 
Equipment Committee of the Society of Automotive Engi- 
neers. The subjects and speakers to be featured on this 
program are as follows: 


The forenoon session of Wednesday, December 5, 
will be devoted to the presentation and discussion of two 
papers: (1) “Cylinder Bore Characteristics and Honing 
Process,” by K. W. Connor, Micromatic Hone Co., and 
(2) “Piston Rings and Factors Contributing to Their 
Normal and Abnormal Wear,” by Neil A. Moore, Sealed 
Power Corp. 


The afternoon session of December 5 will be devoted 
to a symposium, entitled “Air-Conditioning as Applied to 
Internal-Combustion Engines,’’ which will be led by F. R. 
Nohavec, Donaldson Co. 


The evening session of December 5 will be devoted 
to Diesel engine applications to tractors, trucks, and 
buses, and will be featured by a technical paper on the 
subject by Hans Fischer, The Buda Co. 


The forenoon session of December 6 will be devoted 
to the presentation and discussion of a paper, entitled 
“Design and Material of Valves and Valve Gears for 
Maximum Service,’ by Robert Jardine, Wilcox-Rich Corp. 


The afternoon session of December 6 will feature a 
paper, entitled “Engine Performance at Low Operating 
Temperatures,” by A. J. Blackwood, Standard Oil De- 
velopment Company. 


ASAE members and others interested are cordialiy 
invited to attend any or all sessions of the SAE meeting. 
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NEWS 


North Atlantic Section Meeting 


tion of the American Society of Agri- 

cultural Engineers was one of the most 
successful meetings in the decade in which 
this Section has been in existence. The 
meeting lasted three days—October 17, 18, 
and 19—and was held at the Massachusetts 
State College at Amherst. It was arranged 
as a cooperative meeting with the New 
England Institute of Rural Electrification. 

National officers of the Society were 
represented by G. W. McCuen, President, 
who addressed the Section at the dinner 
session on the evening of October 18 on 
matters of particular interest to the agricul- 
tural engineers in attendance. Friday after- 
noon, October 19, Mr. McCuen gave a 
radio talk over Station WBAZ at Spring- 
field, in which he discussed the general 
subject of agricultural engineering, what it 
stood for, and the scope of the field, to- 
gether with a resume of the papers pre- 
sented at the Section meeting. 

The meeting opened on the afternoon of 
October 17, and the programs for that ses- 
sion featured reports on the federal housing 
survey and on rural electrification, respec- 
tively, by Wallace Ashby, chief, division of 
structures, and R. B. Gray, chief, division 
of mechanical equipment, of the USDA 
Bureau of Agricultural Engineering. The 
program included also a paper on problems 
in pre-cooling eggs by John E. Nicholas, 
agricultural engineer, Pennsylvania State 
College, and closed with a blasting demon- 
stration conducted by L. F. Livingston, agri- 
cultural engineer, E. I. du Pont de Nemours 
& Company. 

The evening was devoted to roundtable 
discussions of farm structures, farm electri- 
fication, and farm machinery. 

The program for the forenoon session of 
October 18 featured papers on electric heat 
about the farm by George A. Rietz, in 
charge of rural electrification for the Gen- 
eral Electric Company; on light traps in 
the orchard by A. I. Bourne, Massachusetts 
State College; on the use of paint and other 
finishes on farm structures by John Iliff, of 
DuPont; on the dairy steam sterilizer by 
N. D. Herrick, of the Edison Electric Il- 
luminating Company, and on experiences 
with water heaters and sterilizers for the 
farm dairy by G. L. Monroe, of the Nar- 
tagansett Electric Company. 

The afternoon session of October 18 was 
of a general nature, which included a wel- 
come by Dr. Hugh P. Baker, president of 
the Massachusetts State College, and four 
addresses, one on agricultural credit by E. 
H. Thompson, president of the Federal 
Land Bank of Springfield; one on the engi- 
neer in these changing times, by Frederick 
M. Feiker, executive secretary, American 
Engineering Council; one on the oppor- 
tunities of the agricultural engineer for aid- 
ing recovery, by R. W. Trullinger, senior 
agricultural engineer, USDA Office of Ex- 
periment Stations; and the other on the 
challenge of rural electrification by Dr. E. 
A. White, director of CRFA. 

The forenoon session of Friday, October 
19, was devoted exclusively to rural electri- 
fication subjects, including a report on the 
water supply campaign of the Edison Elec- 
tric Institute by H. E. Dexter; two papers 
on electric brooding of chicks, by W. T. 


Tie meeting of the North Atlantic Sec- 


Ackerman, agricultural engineer, University 
of New Hampshire, and F. L. Fairbanks, 
agricultural engineer, Cornell University. A 
paper was presented by A. G. Newhall, re- 
search assistant and professor of plant 
pathology, Cornell University, on the theory 
and practice of soil sterilization, which 
was formally discussed by G. W. McCuen, 
president of the Society, and agricultural 
engineer, Ohio State University. A joint 
paper on five methods of heating hotbeds 
was presented by D. C. Sprague and C. J. 
Stout, agricultural engineer and _horticul- 
turist, sespectively, of Pennsylvania State 
College. C. M. Snyder of General Electric 
Company also presented a paper on electric 
light in rural areas. 
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The afternoon session of the same day 
was devoted to a committee report on milk- 
cooling equipment standardization and a 
report on the results of the farm load sur- 
vey by F. L. Rimbach, director of rural 
electric developments, New England Power 
Association. The program was closed with 
a general discussion on the subject of load- 
building on rural lines, led by D. E. Blandy, 
rural service engineer, New York Power 
and Light Corporation. 

The new officers of the North Atlantic 
Section, elected at this meeting, are: Chair- 
man, F. L. Fairbanks, professor of agricul- 
tural engineering, Cornell University, and 
vice-chairman, K. H. Gorham, “Electricity 
on the Farm.” G. A. Rietz, in charge of 
rural electrification, General Electric Com- 
pany, was reelected secretary-treasurer. 


Soil Erosion Control Meeting 


can Society of Agricultural Engineers, 

whose technical interest lies mainly 
in the activities of the Land Reclamation 
Division, shows that they do not favor a 
meeting at Chicago the first week in Decem- 
ber for a program of formal papers, but 
instead prefer that efforts be concentrated 
on such a program to be presented in con- 
nection with the 29th annual meeting of the 
Society to be held at the University of 
Georgia, Athens, in June 1935. 

There is, however, considerable interest 
among members of this group, especially 
those located within reasonable distance of 
Chicago, for a round table meeting to be 
held at the time of the meetings of the 
Power and Machinery Division and the 
Farm Structures Division of the Society at 
Chicago. Accordingly, Chairman Lewis A. 
Jones of the Land Reclamation Division is 
arranging for a round table session to be 
devoted primarily to the engineering phases 


A CANVASS of members of the Ameri- 


Farm Structures 
sh PROGRAM to be presented by the 


Farm Structures Division of the Ameri- 

can Society of Agricultural Engineers 
at The Stevens, Chicago, December 3 and 4, 
will feature subjects of timely interest to 
agricultural engineers of this particular 
group. 

It is planned to devote both the fore- 
noon and afternoon sessions of December 3 
to a general symposium on federal housing 
and other construction programs, with spe- 
cial reference to their relation to farm struc- 
tures. This will include talks on the activi- 
ties of. the Federal Housing Administration, 
the Subsistence Homestead Division of the 
U. S. Department of the Interior, and other 
federal activities in the housing and con- 
struction field which may in any way in- 
volve rural structures. Arrangements are be- 
ing made for speakers representing these 
various activities of the federal government. 
as well as for agricultural engineers who 
are already actively cooperating in federal 
programs that are now being inaugurated or 
are actually under way. 


The evening session of December 3 will 
be devoted to a round table on cooperative 
farm building plan services. 


of soil erosion control work being carried 
on under the ECW and the Soil Erosion 
Service of U. S. Department of the Interior, 
to be held at The Stevens, Chicago, the 
evening of Tuesday, December 4. If the 
interest and attendance at this meeting war- 
rants it, the session will be continued over 
to the forenoon of December 5. 


The attention of members of the ASAE 
land reclamation group is also called to a 
symposium, entitled ‘“Terracing Machinery 
and Machinery for Use on Terraced Land,” 
which will be a feature of the program of 
the ASAE Power and Machinery Division 
meeting at Chicago. This symposium is 
scheduled for the afternoon program of 
Tuesday, December 4. The Power and 
Machinery Division extends a cordial invita- 
tion to members of the land reclamation 
group to attend this session and participate 
in the discussions, inasmuch as this is a 
subject of particular interest to both these 
groups of agricultural engineers. 


Meeting Program 


The forenoon session of December 4, will 
be devoted to the following papers and dis- 
cussions of timely interest and importance to 
agricultural engineers: (1) ‘“The Economics 
of Long-Life Farm Structures,” and (2) 
“Requirements of Farm Service Buildings.” 

The afternoon session of the same day 
will feature a paper, entitled “Engineering 
Problems in the Storage of Crops on the 
Farm under Seal,”’ a subject which is de- 
manding a great deal of attention on the 
part of structures engineers in the grain and 
corn-growing sections in particular. 


Farm Fire Protection Meeting 


HE annual meeting of the Farm Fire 

Protection Committee of the National 

Fire Protection Association, in which 
the U. S. Department of Agriculture has 
leadership, will be held at 9:30 a.m., Wed- 
nesday, December 5, at The Stevens, Chica- 
go. It will be in the nature of a joint meet- 
ing with the Agricultural Committee of the 
National Fire Waste Council, U. S. Cham- 
ber of Commerce. 


This meeting follows a two-day meeting, 
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at the same place, of the Farm Structures 
Division of the American Society of Agri- 
cultural Engineers. The Society is repre- 
sented on both of the above-named commit- 
tees. Henry Giese, professor of agricultural 
engineering, Iowa State College, represents 
ASAE on the Committee on Farm Fire Pro- 
tection of the NFPA, and W. G. Kaiser, 


agricultural engineer, and manager of the 
cement products bureau, Portland Cement 
Association, represents the Society on the 
Agricultural Committee of NFWC. 

A cordial invitation is extended to all 
members of ASAE in attendance at techni- 
cal division meetings at Chicago that week 
to attend the farm fire protection meeting. 


ASAE Southern Section Meeting 


ican Society of Agricultural Engineers 
will hold its meeting as usua! at the 
same time and place as the annual meeting 
of the Association of Southern Agricultural 
Workers, which will be held at Atlanta, 
Georgia, January 30 and 31, and February 1. 
The Southern Section will present a pro- 
gram of two half-day sessions, which prob- 
ably will be held on January 30 and 31. 
One of these sessions will be devoted to 
the subject of soil erosion control and will 
consider in detail the general erosion pro- 
gram that is being carried out in the south- 
eastern states. The principal contribution to 


5 SOUTHERN Section of the Amer- 


this program will be from agricultural en- 
gineers in that section who are working on 
erosion control problems. 

The second session of the meeting will 
feature papers or addresses on_ subjects 
which are of timely interest to the agri- 
cultural engineers of the Southern Section. 

A get-together dinner is also a feature ot 
these meetings, and in addition considerable 
attention will be given to a discussion of 
the program for the 29th annual meeting of 
the Society which will be held in June of 
next year at the University of Georgia at 
Athens, the program of which will feature 
largely agricultural - engineering problems 
peculiar to the southeastern states. 


Exhibit of Agricultural Equipment 


on the history of farm tools took place 

at the Museum of Science and Industry 
in Chicago, which has been aptly named 
“Five Thousand Years of Farm Tools.” 
The exhibit will encompass four funda- 
mental operations for which farm tools have 
been developed, namely, plowing, seeding, 
reaping, and haymaking, and will range 
from the primitive man who scratched the 
soil with a stick to the proprietor of the 
twentieth century mechanized farm. 

In the section of plowing there are 
models of the Babylonian plow, the deer 
antler digging stick, the stick plow of 
Palestine, and moldboard invented by 
Thomas Jefferson, the gang plow, and 
others. 

The seeding devices which man has de- 
veloped over the centuries in his efforts to 
save back-breaking labor are shown from 
the Babylonian drill up to the modern 
precision seed dropper. Several ingenious 
types of drills were developed just after 
the Middle Ages and these are shown in 
operable scale models. 

Of the reaping section, Dr. Russell H. 
Anderson, chief of the agricultural division 
of the Museum, said, “It is interesting to 
note that the sickle is one of man’s oldest 
inventions—so old, in fact, that we cannot 
tell where or when it was first used. After 
the sickle came the grain cradle, then the 
early attempts at building a reaper and 
finally the modern binder. We have models 
of all of these in the exhibit.” 

The exhibit ends with the tools used 
through the ages for haymaking and _ in- 
cludes all of the important types of rakes 
as well as the modern stacker. “We have 
surmounted the exhibit with illustrations,” 
said Director Kreusser of the Museum, 
“that will show the visitor how each of the 
tools were used. By walking two hundred 
feet the visitor can see the epochmaking 
steps in man’s conquest of the soil. This 
type of presentation proved so successful 
in the machine art exhibit that we have 
decided to continue it with other subjects, 
and since the Museum has such a large 
collection of ancient and modern agricul- 
tural tools, we expect this new exhibit to 
attract a large number of people, since Chi- 


Tor opening recently of a unique exhibit 


~£ is the center of the agricultural mar- 
et.” 

“Five Thousand Years of Farm Tools” 
will be open to the public free every day 
until December first. 


Personals 


C. T. Cheney was recently appointed 
superintendent of the ECW Camp at Ma- 
quoketa, Iowa, the work of this camp be- 
ing devoted to soil erosion and flood con- 
trol. He was formerly on the agricultural 
engineering staff at Iowa State College. 


R. H. Driftmier, head of the agricultural 
engineering department, University of Geor- 
gia, has been loaned to the rural rehabilita- 
tion division of the Georgia Emergency Re- 
lief Administration, to act in a consulting 
and advisory capacity on the engineering 
phases of the land settlement program. Mr. 
W. N. Danner, Jr., will be in charge of the 
agricultural engineering department during 
Mr. Driftmier’s absence. 


H. W. Gerlach is superintendent of an 
erosion camp (CCC) which is being con- 
ducted under the U. S. Department of Agri- 
culture at Durand, Wis. His work in- 
cludes erosion control, concrete construc- 
tion, and supervision. 


R. C. Hay of the resident staff of the 
agricultural engineering department, Uni- 
versity of Illinois, has just been appointed 
state extension agricultural engineer repre- 
senting the department. 


E. G. Johnson was recently appointed 
chief agricultural engineer of the Salt Creek 
project of the Soil Erosion Service, U. S. 
Department of the Interior, located at 
Zanesville, Ohio. 

H. E. Lacy was recently appointed an agri- 
cultural engineer in the Soil Erosion Ser- 
vice, U. S. Department of the Interior. His 
mail address is 1238 S. Lumpkin St., 
Athens, Georgia. He was formerly research 
Sa engineer at Georgia State Col- 
ege. 

C. J. Scranton was recently appointed 
chief engineer, harvester division, Allis- 
Chalmers Manufacturing Company, and is 
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located at the company’s plant at LaPorte, 
Indiana. He was formerly designing engineer 
for the Avery Power Machinery Company. 


E, J. Stirniman has been appointed to 
represent the Caterpillar Tractor Company 
in Australia and New Zealand and will 
sail about November 1. After graduating in 
agricultural engineering from Iowa State 
College in 1917, he spent several years in 
the Palouse country in Washington as a 
member of the agricultural engineering 
staff of the State College of Washington, 
and later as a partner of the Pullman Engi- 
neering Company. He then joined the agri- 
cultural engineering staff of the University 
of California, where he was in charge of 
agricultural engineering extension and later 
of instruction in agricultural machinery. In 
1930 he accepted a two-year contract with 
the Russian government as director of 
power-farming investigations for the Grain- 
trust. After returning from Russia he oper- 
ated several farms near Brooklyn, Iowa, 
and has engaged in agricultural engineer- 
ing consulting work. 


New ASAE Members 


Charles T. Bridgman, research fellow 
(rural structures), agricultural engineering 
department, Iowa State College, Ames, 
Iowa. 


Arthur T. Mosher, assistant in agricul- 
tural engineering, Allahabad Agricultural 
Institute, Allahabad, India. 


J. H. Nicholson, district erosion engineer, 
Tennessee Valley Authority. (Mail) TVA 
Building, LaFollette, Tenn. 


Chester Y. Vilmont, senior engineer, 
Iowa Emergency Conservation Work, Camp 
DPE-77, Johnston, Iowa. 


M. F. Visser, professor, Agricultural 
University; and director, Agricultural Im- 
plement Research Station, Wageningen, The 
Netherlands. 


H. D. White, farm mechanics instructor, 
Abraham Baldwin Agricultural College, 
Tifton, Ga. 


James Donald White, assistant agricul- 
tural engineer, Soil Erosion Service, U. S. 
Department of the Interior, Athens, Ga. 


Applicants for Membership 


The following is a list of applicants for mem- 
bership in the American Society of Agricultural 
Engineers received since the publication of the 
October issue of AGRICULTURAL ENGINEERING. 
Members of the Society are urged to send 
information relative to applicants for consid- 
eration of the Council prior to election. 


Eugene C. Buier, assistant professor of 
agricultural engineering, Texas Technologi- 
cal College, Lubbock, Texas, 


D. D. Dhanda, state service assistant agti- 
cultural engineer, Western Circle, Aligarh, 
U. P., India. 

Forrest R. Gilson, instructor, farm shop 
and construction, Bristol County Agricul- 
tural School. (Mail) 241 Highland St.. 
Taunton, Mass. 


Robert J. Reese, engineer, Soil Erosion 
Service, U. S. Department of the Interior. 
(Mail) The Gables, State College, Pa. 

Geo. E. Spencer, assistant professor in 
agricultural engineering, Purdue University, 
Lafayette, Ind. (Mail) 928 N. Main St. 

Edwin F. Wadelton, draftsman, Killefer 
Manufacturing Corporation, Ltd., Los Ange- 
les, Calif. (Mail) 1601 Vineyard Ave. 
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As a manufacturer of farm equipment, you should 
know these facts. They are reasons why Goodyear 
Farm Implement Tires should be your first recom- 
mendation for every farm implement that you make. 
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Goodyear is the greatest name in rubber. More people 
know, and have confidence in that name. Goodyear 
is the first choice with more people than any other 
tire. You can make more satisfied customers with 
Goodyears. They lead to more sales of other farm 
equipment. 


Goodyears are the best Farm Implement Tires made 
because they are backed by more pioneering develop- 
ment—more engineering knowledge .. . over thirty- 
five years’ tire building experience. They are the 
ONLY Farm Implement Tires with these features of 
superiority: Patented pre-shrunk Supertwist Cord 
construction—that tough, ground-gripping All- 
Weather Tread—specially chemically-toughened body 
rubber. 


Because of these facts—profit facts, all of them— 
Goodyear Farm Implement Tires are MONEY SAV- 
ERS for every farmer .. . MONEY MAKERS for you. 


Write The Goodyear Tire & Rubber 
Company, Inc., Akron, Ohio, or Los 
Angeles, California, for further infor- 
mation regarding the superior features 
of Goodyear Farm Implement Tires. 
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AGRICULTURAL ENGINEERING 


High Points of the 1934 Students’ Conference 


By James B. Stere (Penn State) 


Secretary, Agricultural Engineering Students’ Conference 


ee PF I ONLY KNEW where I could get 
] a job, I'd be sitting pretty” is a state- 
ment often made by the college stu- 

dent about to graduate. 

Getting a job is difficult, especially so if 
you wait until the last minute before trying. 
There are many ways, however, to solve 
this problem, but no one way is sufficient in 
itself. Some fellows feel that attending the 
annual meeting of the Society is a solution. 
Of course, to meet the members of the 
Society, and particularly those employing 
agricultural engineering graduates, is a help 
and may result in the student securing a 
job. To attend the meeting only, however, 
is not a logical way to solve this very im- 
portant problem. But to attend the meeting 
as an active member of an outstanding 
student branch certainly would enhance 
one’s opportunities toward selling his ser- 
vices. 

In looking over the minutes of the Agri- 
cultural Engineering Students’ Conference 
meeting held at Detroit last June, in con- 
nection with the 28th annual meeting of 
the American Society of Agricultural Engi- 
neers, we find that a cup will be presented 
to the student branch most active during 
this year. This was decided upon by the 
branch delegates attending the meeting. The 
judging committee will be appointed later. 
This action should make one’s student 
branch activities very much worth while. 

The following activities and experiences 
were related during the conference which 
serve as suggestions for the organization of 
a really active student branch. Exhibits 
which have proven successful are: Model 
farmstead and machinery ; water systems and 
information as to their performance; model 
blasting demonstration in sand box using 
fireworks for the explosive; model poultry 
houses built by the branch. These exhibits 
have been shown at such places as live- 
stock shows, automobile shows, open houses, 
poultry meetings, and the like. 

Inspection trips to manufacturing plants, 
implement houses, or successful farms, 
which are located near the college, have 
been found very interesting. If you would 
like to kill two birds with one stone, plan 
an inspection trip as part of the trip to the 
ASAE annual meeting. 

Banquets to which parents, faculty, and 
commercial men may be invited, or ban- 
quets followed by theater parties where the 
girl friends are taken enhance our social 
ability. 

To earn money for the branch expenses 
or to assist in sending a representative to 
the annual meeting may be done in such 
a manner as having lunch stands at Farmers’ 
Week, sledge-driving devices, or cockroach 
racing, etc., as a concession at some large 
gathering. 

Entertain groups that attend your school 
by having a tug-of-war with a tractor and 
the visitors, or having the branch put on a 
stunt as a display at open house. 

Talking or moving pictures furnished by 
commercial concerns, where the mechanical 
engineers or other students are invited, is 
found to be a change in the program. A 
good speaker for a meeting is often des’r- 
able. Frequent social meetings stimulate 
interest. 

The professional men attending the Con- 
ference stressed the importance of young 
men learning to express themselves. The 
student branch affords an opportunity to 
learn the art of self-expression. It was sug- 


gested that many of the programs be put on 
by the students themselves in order that 
they avail themselves of this opportunity. 


(EpIToR’s Note: All members of ASAE stu- 
dent branches will be interested in the sug- 
gested branch activities which Mr. Stere has 
outlined. Other students will think of many. 
Let us have them; that is what helps to make 
this page most interesting to the student group. 
Incidentally, the ‘‘old grads’’ will be reading it 
quite as much as the students, I’m sure.) 


Ohio “Open House” Meeting 


ETWEEN 75 and 80 students and 
faculty members attended the open- 
house meeting of the Ohio State Stu- 

dent Branch of the American Society of 
Agricultural Engineers, Thursday evening, 
October 25. 

C. L. Schlotterbeck, president of the local 
branch, opened the meeting with welcoming 
remarks to the guests, and presented Profes- 
sor G. W. McCuen, head of the department 
of Agricultural Engineering, and President 
this year of the National Society, who pre- 
sided over the remainder of the meeting. 

Mr. McCuen briefly stated the objective 
of the evening, which was to give to the 


Students a brief resume of the field of agri- 


cultural engineering in the form of a spec- 
troscopic view. Conceding that “‘all activity 
is based on energy transformation through 
the phenomenon of change,” the highlights 
of the general divisions of agriculture as 
related to agricultural engineering, and vice 
versa, as well as their ettects upon society, 
were presented graphically by the use of a 
large chart explained by Mr. McCuen. After 
analyzing the entire field into the constitu- 
ent parts of land, buildings, power, ma- 
chinery, and rural electrification, other 
members of the department of agricultural 
engineering extended the overview of their 
respective departments. 

Land reclamation, drainage and water 
control, conservation, and subsidiary prob- 
lems were the considerations as given by 
Mr. Virgil Overholt, which must be taken 
into account if mankind is to continue its 
accumulation of wealth, existence, and hap- 
piness upon the soil. 


In order that man may have a pleasant 
domicile, buildings are the first things to 
which he must turn his attention when he 
embarks upon the sea of life. This was the 
general idea enveloping Professor R. C. 
Miller's graphic presentation of the farm 
buiidings problem. 

That the audience had a much expanded 
idea of the magnitude of the field of power 
and ‘nachinery was an undebatable fact after 
Professor C. O. Reed's snappy graphic sum- 
mary of that branch of agricultural engi- 
neering. 

Some illuminating facts were revealed by 
the chart which Mr. I. P. Blauser used to 
summarize his remarks concerning rural 
electrification and its part in supplying 
energy to the fatm and farm home. 

Alth@eh time was a limiting factor in 
pgohibiting a detailed discussion, the charts 
used during the formal part of the pro- 
gram were all placed around the room for 
further study by those present. After a 
brief open forum, cider and doughnuts were 
served and the building thrown open for 
sight-seeing. Each room contained illustra- 
tive exhibits, models, machinery set-ups, and 
equipment relevant to the instruction and 
profession of agricultural engineering. 


VOL 15, No 1 


Iowa Branch News 


HE STUDENT Branch of the Ameri. 
can Society of Agricultural Engineers 
at Iowa State College started off the 
new school year with increased membership 
and plenty of enthusiasm, as reported by 
Walter S. Marriott, a member of the 
Branch. 

On Friday, October 19, the annual agti- 
cultural engineering “mixer”, sponsored by 
the agricultural engineering faculty and 
student branch of the Society, was held. 
Orchestral and duet numbers by agricul. 
tural engineering students and tap dancing 
by the co-eds gave zest to the mixer which 
was attended by faculty members, their 
wives, and agricultural engineering students, 
Dinner was served in cafeteria style at 6 
o'clock, followed by well-chosen remarks 
by Dr. J. B. Davidson, head of the depart. 
ment. 

A roll call of those present disclosed the 
fact that many states as well as Canada, 
Mexico, Porto Rico, Philippine Islands, and 
Palestine were represented by those in at. 
tendance at this meeting. 

Past experience has shown that these 
mixers result in bringing out almost 100 
per cent attendance. 


Minnesota Branch News 


N THURSDAY, October 11, the 
O Minnesota Student Branch of the 

American Society of Agricultural En- 
gineers held its first meeting of the new 
school year. The meeting was primarily for 
the purpose of organizing the program of 
the branch for the ensuing year, and as a 
result a very interesting list of speakers 
has been arranged. 

During the Agricultural Engineering Stu- 
dents’ Conference held in connection with 
the ASAE annual meeting at Detroit last 
June, it was decided by the students in at- 
tendance that each student branch, in addi- 
tion to the regular faculty advisor, should 
also have an industrial or commercial advi- 
sor, that is some agricultural engineer not 
connected with the school. Accordingly an 
invitation was extended to Mr. A. W. 
Lavers, chief engineer, tractor division, 
Minneapolis-Moline Power Implement Com- 
pany, to serve as the industrial advisor ot 
the branch for the coming year, which 
invitation he kindly has accepted. 


News of the Kansas Branch 


HE members of the Kansas Branch of 
the American Society of Agricultural 
Engineers were not long in getting to- 
gether after school opened to choose otticers 
for the fall semester of the 1934-35 school 
year, as follows: Victor Hopeman, prés!- 
dent; E. L. Walker, vice-president; R. D 
Christ, secretary; C. E. McKee, treasurer, 
and C. R. Crawford, chairman of the pro- 
gram committee. : 

Enrollment in the agricultural engineer 
ing course at Kansas State College has 1” 
creased over that of the previous year. The 
total this semester is 43 as compared to 2 
for last semester, an increase of 15. 

The annual fall picnic of the Branch was 
held in Sunset Park on September 27. Each 
of the upper classmen was responsible for 
the attendance of one freshman at this event. 
Everyone took part in a softball game, after 
which the nose bag committee served 2 
lunch of hamburgers, pickles, escallope 
potatoes, chocolate milk, and chocolate Cl 
cles. 
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@ You may buy a bearing as 
a bargain but try and get a 
bargain out of using it, for 
nothing is apt to cost so much 
asa bearing that costso little 


YVvvvy BEARINGS 


HARVESTING’S a big job anywhere in the country. But out in 
the far spaces of the Middle West, where fields roll like waves 
of the sea, you spell BIG in capitals! 


That’s where this Case combine gets on the job and, with the 


help of SiS Ball Bearings, makes miles seem like acres! 


For S&F Bearings have covered mile after mile of heavy 
shocks and strains . . . season after season . . . without showing 
wear or requiring adjustment of any kind. They have justified 
the combine builder’s selection of PERFORMANCE that, in an 
SSCS Bearing, talks louder than adjectives any old time! 


3291 


SKF INDUSTRIES, INC., FRONT ST. and ERIE AVE., PHILADELPHIA, PA. 


Ball and Roller Bearings 
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A 20-Year Record 


of Farm Machine 


Improvements 


AVE FARM MACHINES shown marked 
improvement in quality during the past 
two decades? The statisticians of the 

federal government wanted to know. The farm 
trade was ready to be shown. The agricultural 
engineers wanted the improvement recorded. Even 
the manufacturers, who claimed they had made 
such progress in producing a better product, wanted 
to know in detail, step by step, and in black and 
white, what they had actually accomplished. And 
this is what happened: 


1 Arrangements were made to have three 
well-known agricultural engineers make a dis- 
interested, authoritative study of the engineer- 
ing development and improvement of twenty- 
five representative farm machines during the 
past 20 years. Dr. J. B. Davidson, Iowa State 
College; Prof. G. W. McCuen, Ohio State 
University, and Prof. R. U. Blasingame, Penn- 
sylvania State College, are the three engineers 
who made this study. 


2 Not only did these agricultural engineers 
carefully examine and note the contrast between 
the farm machines of twenty years ago and 
those of today, but they also reviewed and re- 
corded step by step the progression leading to 
the changes made. Also, instead of dealing 
merely with the machines under consideration 
as whole units, they examined as well the 
evolutionary changes in every part of the ma- 
chines they studied. There was a total of 
13,318 items in the 25 machines under con- 
sideration, including bolts, rivets, etc. 

3 The results of the study were published 
in a 168-page book (814x11in), entitled 
“Report of an Inquiry into Changes in Quality 
Values of Farm Machines Between 1910-14 and 
1932,” which includes 64 full-page halftone 
illustrations showing graphically the changes 
that have taken place in the principal agricul- 
tural machines, and in their working parts. 

The report is in four parts, as follows: 
Part I sets forth the purpose, scope, and con- 
clusions of the inquiry. Part II is a chrono- 
logical record of important changes in each of 
the 25 machines during the past 20 years. 
Part III exhaustively discusses changes in ma- 
terials used in the manufacture of farm ma- 
chinery. Part IV contains a direct comparison 
in detail—by both text and illustrations—of 
machines of the 1910-14 and 1932 periods. 

4 The report of this inquiry was published 
by the American Society of Agricultural Engi- 
neers from which copies may be purchased 
singly or in bulk. 

2 2 * «4 


The price of the “Report of an Inquiry into 
Changes in Quality Values of Farm Machines 
Between 1910-14 and 1932,” is 50 cents per copy 
(postpaid), on orders of one to twenty-five copies. 
Special prices will be quoted on orders for larger 
quantities. Place order direct with 


AMERICAN SOCIETY OF 
AGRICULTURAL ENGINEERS 


SAINT JOSEPH MICHIGAN 


EMPLOYMENT BULLETIN 


An employment service is conducted by the American Society of 
Agricultural Engineers for the special benefit of its members. 
society members in good standing are privileged to insert notices in the 
‘Men Available’ section of this bulletin, and to apply for Positions 
advertised in the ‘‘Positions Open’’ section. Non-members as well a 
members, seeking men to fill positions, for which members of the So¢j. 
ety would be logical candidates, are privileged to insert notices in the 
‘‘Positions Open’’ section and to be referred to persons listed in the 
‘‘Men Available’ section. Notices in both the ‘‘Men Available’ ang 
‘Positions Open’’ sections will be inserted for one month only and wij 
thereafter be discontinued, unless additional insertions are requested, 


——__ 
===! 


Men Available 


RURAL ELECTRIFICATION ENGINEER with bachelor’s 
degree from an eastern state college (1928) now employed by one 
of the largest public utilities in the East, desires a change of low 
tion. He is experienced in all farm operations, thoroughly under. 


stands rural problems, has had six years’ experience in rural ele. | 


trification, and has also taken the rural electrification course offered 
by General Electric Company. He would be interested p.cferably 
as rural electrification engineer with a public utility, in experiment 
Station research work, with an equipment manufacturing concem, 


or as a graduate assistant. Age 29. Single. Will go anywhere, 
MA-253 


AGRICULTURAL ENGINEER desires employment in soil 
erosion control work, soils, drainage, or any other phase of land 
reclamation. He is a 1915 graduate in forestry of the University 
of Washington; has had extensive experience in land clearing 
drainage, and heavy construction work; has made an_ intensive 
study of soils, drainage, etc., and for the past ten years has been 
engaged in private professional practice as a civil and landscape 
engineer, and is a registered civil engineer and land surveyor in 
the states of New Jersey and New York. Age 40. Married. Pre 
fers location in the East, but will go anywhere. MA-254 


AGRICULTURAL ENGINEER with bachelor’s degree in me. 
chanical engineering and in agricultural engineering, and a master's 
degree in engineering, graduating with high honors from Univer 
sity of Wisconsin. For 18 months and at present camp superin- 
tendent on federal erosion control CCC camps in Wisconsin and 
Illinois in charge of concrete and construction work for erosion 
control and land utilization directing 220 men and 10 engineers. 
Assisting instruction work during graduate work at University of 
Wisconsin, three years’ research and experimental engineering and 
design of all sizes of Diesel engines with America’s largest builder. 
Two years’ graduate research on small grain grinding. Best of 
references. Desires more permanent connection with work requit- 
ing man with excellent contact ability, sales engineering, insurance 
company, industrial firm. Age 27. Location not important. MA- 
256 


ENGINEER, experienced on extensive mapping projects, drain- 
age projects, construction projects, and the building of railroads in 
connection with sugar estates, also experienced with sugar mill and 
heavy construction and with all forms of hoists, etc., desires em 
ployment where his experience may be used. Will go anywhere, 
but prefers the tropical countries. MA-257 


AGRICULTURAL ENGINEER, graduate of Iowa State Col: 
lege, and experienced in the design and promotion of ready-cut 
farm buildings and building lumber and in the manufacture and 
testing of certain materials, desires position in farm. building ot 
utilities field with agricultural college, federal project, or commet 
cial concern. Reared on farm. Age 26. Married. Employed 
present. MA-258 


Positions Open 


ENGINEER wanted. Must have experience in design, develop J 


ment, and experimental work relating to farm machinery, preferably 
tillage. Must be 35 to 40 years of age, have experience in handling 
men, and ability to cooperate with production departments. Grad 
ate engineer desired, but not necessary. In replying, give age, edu- 
cation, experience in detail, salaries received and expected. PO-l0l 


AGRICULTURAL ENGINEER (graduate) wanted with prac 
tical experience in the planning of farm buildings, including heat 
ing and ventilation. Must have ability to address public gatherings 
instruct, and sell. PO-102 
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